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(57) Abstract: 

PKOBIBl TO HF SOU|[> t- ptoxuit aw aout.ius re rdtns^ liqnjd forming an 
jmpto\oil imago l'^<■>jlol)t in pot moabi 1 i L\ and (,it\ii<>-'- u-^jjdlcs.N of a 
rojoriEjf.' aK<'nl Jiat the i^iu.!^ of papt i and hliuu'd liiiio, 
SOl.iTlON: 111!--: ]iqind ooniauu^ a coloring maltor224~ U im( Up- 1 I'] 
pnntnnodiula polxowcthvk-nf nlkxi ethor surfaclani (I't RtO{t)12CH20) p)i 
(Rl is an 8-14C aikvi group which may be branchedp is 1-30) and/or a 
poh'oxy oihvjeno alkvi other acotate surfactant (2): 
K20((imi20Kj(1l-'( OtAI (]{•' !s an ^^ 140 a!k>''l gronp which mny bo hranchod; 
q iN 3-(S; \i I Ail .!i'<i[i iiti^tal ion or a quaternary amt»tniuniqu;nn}-nnry 
phosphonium or a ikanolamine) . 

CLAIMS 



iCla.imis) i 

n irrn ih>;! L'> pi utanodiulnnd <i jk^I vov\cih>;!on( <tlkv! ( ilu't oUihi i- ai n\,' 
agcni and'oi a poli'oxviUhvlono-aiki'j-oihor acoialf^ juirfacp-act i\c agoni. 



iCiaim 2]Tbe aqueous recording Jlquid according to claim 1. wherein a 
polyoxyethylene-aLkyl -ether surface-active agent is shown with a 
fo! iowiiig general formula (l) in said arfuoous recording liquid. 
[Chemical formula l] 



{R, i« nn alky! grtiup of thf carbon niimliers B-M which ma\ branch amoup; 
(.1) type.) p expresses an integer of I to 30. 

J Inim .iijiK iccording liquid according to claim i or 2«rhercin a 

t>uh,v>\\ei li\ l>>ne-;)U^\ l~elher acolato surfaco-acli vo ^Roni is cxprosf-ed 
'vjtl. a f(.ll..\MiH, seih-ial funauia (2) in said aqueous recording liquid, 
iCIhemicai. formula 2j 



(K^ is an aikyl group of the carbon numbers 8-14 which may branch among 
^2) t\{>t><:, ) q e^spres^!e^ an integer of 3 lo S and \1 expres.<5e«; alkali 

Rietal. ion or the 4v.h clas.s ammoninnithe 'Ith class phosphoninmand 

JMaim L'An aqueous roco)-(hni; liquid qfvt-i in anx I clauM' ul" 1 to 3 to 
which content of 224-triraethy.l. land 3-pentanedioI is characterized by 
being H or less ireight % 0. 1 weight % or more. 

[Claiffl 5]The aqueous recording liquid according to any one of claims 1 
to 3 to which a total conteui of a pol yoxveth^ lene -alky 1 -erher siirface - 
nctixr aqci'it <ind'or a p<--|\o\veilu'len( -<tlkO-( ihr r aoshile sui r<r'r -active 
aneni chama.-Ti /ed hv beitt}. \ oi K's- wci'^hl ^ 0. ('lA>M<ht •) more, 
rtlaira Bitontent ot ^24"it:M!Ttethvi land 3-pentaned.iol is 8 or less 
we.i.«ht % ol 0. i wei.eht or moroAnd the aqueous recording J. i quid 

coul uijis one ,q ( lanns i lo 3 to which a total content ot a 

pul voxveihy lono-alkyl~olhor surface-active agent and/or a 
]iolvoxveilA lof^e-alkvl-elher acolato ^ui iat o-acinc atjont is 
ol) I 'teii/td h\ Uiu^ i ol [<-^ VHit-dtt "« 0 Ohci hi M fti 1 < 

t Ijiii 7 1 1 m jqueon-^ fe<<i(lniu, hquikhtctm ihxlcnr htoli 
diiLiehMo.l .lhi>Uui.nt J IpMpln J ^Idip^p^l^th 
^-]x(o] h i ^i.p i. n< il'huin ii \2 1 n t n. d t i 1 h.tt d u ] B 

pcnlcUh hoiteu i ih^kn.' ^1 v( ol lfj-he>ant d loUln 2~melii 1~ Zl~ 
pentanediol \ polyethvlrne >4l vcoll24"■butanetrloii2b" 
^K>\anet riol Ihiodigh colL* pvriolidou(\ mciln'l 1' p\ } ; o| jdonoihe aqu(-ou<~ 
J '<iidih„ [iqujd ( ont ^ium!-, at hj'-l nn( of moi (. walfi -> luhle oigauu 

u\ <nt^ li .11 horn in \ li\ i}e> u ih 1 p't''!'(J(n ni lidimoHni 2 
Htii lo otidinone a({'r<lin<i i' anv one of claims 1 to b. 
!^ri<iiffl i:'" rbe aqueous recoidinj, liquid attoiding to an\ one t.)} claims 1 



to Twheren') coJor ftuuerial.s are pamts. 

Tldiffl y"l})c' .iqiti^oiK i vnulitj ln,)iH(l <K<ouimi to t [<iint S being n i augf 
"hi ( nmii pi! n !< di im->ti i >i pthi! i iC urn - ^iHi um 

Cjiunio [ho H{n< ou n idnti [\ ]Ui I t<<)uJua to < i tini \ . i <^ 
thatd t n 'od 1> foiftim lo df>inbuLo jinnl.^^ un(l-'tv<uti wilh <i 
disperKUig agent which has a carboxvl group, 

„r!«)m iTihe aqupniis locorHing [iqind <ifcnrdjng In chum 8 <^r 9 
(hamclcrr/od by a iivdrophiho gioup'- oumlnninr, with pauus bv :5ur{fico 
irf'fttmouiand coming to distifbuU liii^-o paint- iftsd.MuHot 

h dr ptiihi, L'ioiip tfminnod ftuh th<. jwint •^^u I jt t i <t i nb( [ gruup. 
Jlcjjm 1 >„ \ K'fid nuili'i "iiuli nnl^os rcv>ui gu.tl f on Uk> rUiuoou'- 
jpcorHint, liqnul nc(i>i hn. K nu ono of clisims 1 to i2«nd ih 
cbrft af'lPM/od h\ makmf. ti df-pmse and ioiming a picuire m a rrcojdini, 
medium as droplet from a detailed deliverv. 

"('hum hrihc H'fnrd mcilind according to *^iaim ilMurein <.aid rciurd 

Ri'thod mdk >^ lluiRkt! oru i ut t. u in K|U<"'tu ujnjdtnc; hqmd atul IfumtN 

a picture m a roeordinc? meduim. 

J Inni! i5J[i<? locid moHvii n<.co)din.i; Lo t hum hi <ii \ \ \\h\- h a 
recording medium uses a pulp fiber as the main ingredientsand is 
characterized bv being more than size degree lOis and the air 
permeab i. 1. i ty 5--50S. 

[(Haim i.6]Tlie record method according to claira IBwhere.in the discharge 
quaniity \ (pi) per L «'[n"ch ts hroalht-d out from n rrt'irding head J d>T>p 
satisfies the foi lowing lormuia (3), 

2. o>J0; -n. 0,J(' .... {:)} (hcipR) \ pulp {iboi used as the 

mam Jitt-M -•du'it! Ih' (u.i^ rtottn phu'UiK doi)sti\ of (Jrojih'^l aIjcii rocuidia^ lo 
a reooidiiih mrdium v,hic[i aj\^ nioic liiaft st/.c dogice lOS Mid {hi aif 
pnrmofib 1 1 i I y n-BOS is sbownand il pxpresso.s with unit dpi (- DoU'erlnch) . 
[riaim 17] In [ make Is-o or more aqufous recording linuids into dropir-t 
from a s;3f[io ..r ^=cpa!;il'> dolivfrv lhal a! [oast a part of picture 
clement iei;iuu nia\ htp "'^ ■^'i i e^'. d j medinmand ] regurgitation and a 
recurd methtd \«.hich make^- j| «it^-po!s( and form^; a pieuire in j reiMidin^ 
mediumfht^ i eeej'd method n<eotdtnc fo <i\i\ one oi «'j.'tim^ K' \<i thwiioiein <i 
dixuMtar^o Lime diUcrenee of uve aciueous-reoordi Hil;- ! i qu i d diopKt- vdii^h 
produce a lap on a recording medium is {). 12r) mill i. -second or h^:>.s. 
[Chn'm l8jA recording fluid caitridgt characterized by i^aid anueouf^' 
)xH-nidih,^- [iqitid i>ein^ tin at^K-fniy rcooidiim iiquid aocordiim lo ju\ ojic 
of >^hiim- I to ['2 in icfoiding liuid earirtdge provided %\\ih r, 
rc'v^n'din^ ink seal part vvhieh accommo<iated an aqueous recorchni.; liquid. 
[Claiffl 19] A recording ink .seal part which acrofflmodaled an aqueouf^ 



recordim liquid. 

\ ihdi ot. t \ >n }ni mikitu aju<<iit' tcfnidtnt, hqiitd JuphM bi><aheout., 
h I the iO(MHhn> llin I < i i H^., |>!u\Tl.dvnth Eb. il lU^nd is 
<h^Ki I n <d It ud HiHi^ou n < idiui hijuid 1 m ilu aqueoiKs 
icouiJiin, iiquid llOuuhn^ Lo an^' one nj ri^ums ( to 12 

„r!«)m 20'A ro(-ofdini> jiik ^v^9t p<jrl winch aroommodaltd ciu aqiitous 
recording i iquid. 

A r^ooidin^ lluid ,utii(3{.^^ utmh has a Torording hrad for makifig 
ciqu >i! ~) < < ( rdin''>~l iqitid dni'iSf'!- I'li'.ttho out 

h I lh< ink KM K'OjdfiiK d<->\ue pnAidod ^\^h llu' dbovcand Ciaim 18 
oi <j j^coidiug ihfjd f.trtjjdgf f^t i9 \\:\^ pio\id(d. 



DETAILED DESCRIPTION 



[Deta J. led Description of the inventionj 

iOOOlj 

iFieid of the inventionjlhe aqueous recording liquid to which this 
invention wa.s suitable for ink jet record mg.such as continuous injection 
methodssuch as the methods on demandsuch as a piezo system and a thermal 
h\ >lpffland at) ripot j if icat iou rnntiol ^y^ttrail J« an dqnoous lernrding 
hquil coi-)3t lUK nt jn Ahu-h !h>' ch.ii <k u t i ^ t u rni ^fou hn:; lo tspeoialh 
a iogul<a papci ^^^vn < ailed sho\Ui — aquo-^iu ^'Mlitu; ntauiial^a 
iecouJtfdud a pi'U piotu-r — .>(.q\Ke Wtiler — Jl \^ Uood d\^o as so\ 
recording ink, 
L0002J 

[Description of the Prior ArtJThe main part of an ink jet recording 
method is snialland its price is cheapand in recent vears Low running 
ousiKrom ihc advaniago of a low noisehave spread thrtju^h uictiif^ and \n 
jccf ttt yeai s '!h( tiansOr paper for electrophol<^graphy'{he in[^ f. 1 
primer usual iv p.r'iniable on paper which are various tton coatssuch as a 
pi itji <--htHMa i \ pi^>'>) I t ("f papot<i <--t\lus jatfttot p a vu\d pu ( c- '■-•m 
papcra [cLLor pajiciand lUiUnj; iiaperj.> ab-o Uirf-wn sniu liie oumm. u fa! 
scene, [n thei^e ink jei printersihe prupusal oi" ihe inl< which has 
improved drying proptitv so that a moi e neariv fiigh dofinitifni picinre 
may be acquired is made, 

.OOOoJiowovcrit dtfficHll In ,san"-^f\ i he <^i]oi j'.~pi ndiu 1 1 -n n.unrr of 
a pictured watei rcsi-:t!ng pr<>pen\ h,sht{aslnosE?tlu' drving jiropeiiv "i a 
picutrebluis of a pictmeand all \hv relialtiiitv oi" ihe drt.)plet 



u i,iu gi t 3 1 j i 1 U) if ! t j i <, i «, whf u im 1 (]U 1 u dt. u 1 If lat jou \' 
not Kftptt ] ut s ]] \Kmi t)f juii iIk m n< hi m pntiUiti. mui il 
<. ^ti M n p ( 1 (!! u l!n ■) f ^ ( ( I i pt uit I J t is T i 1^ n 1 11 
i t 1 i in )n } ini \ qu i h t iu f d t c n in I _ Itln i I j)i 1 t I u )n 
viiun li m iih nl u ink c pc itM tnchoti^ d« s i t Iwat ji pi, i i 
was improved by improving perviousness like JPho5~2954Mbut 

IhncJfff j tbf Ifnidouo vihub pj:<KiU(f*. i blot rcmul il h vi i-^ ou jiap*. i 
U di.^lk'' [ Hil losu^nnalo used n suj f aco n t i i h m, 
propel t\ impi no■^a)Ki imasf Hptei lo? -iUon is it. (H Ihn H pt i] 
ditmpto inpip«) liffo in ii'sbO-J ^7^} H i i nni I iH tn 1 Ht ItM I 
ifiu^f d(nMi\ il ft! tht. pr lihm tl il 11 i J rrni [ li [ jd it ]1S>". 
bT'^ib hi-^ disHf'-t.d iiii<k d) \ nl^ jnk \m Ih tc w l)lot ^ 1 \int p( ) mu ik ^ 
i iHi^^d foT uMni* thf -uifarf attuo a^ent %ith whirh the 
ethvieneoxide which has an acetvlenic linkage was added, 
i 0U04 ! Howeverthe following problems are produced depending on colorant, 
i oi tvjmpieJht prnhlom iliat a dicing rati doo-> nut impiotc ^itut 'S-^'**^ 
I H!k nl iH!it Ih III t mt i\ i i\ t.ol ) f^l UBKK)^ -.i j(i md <.o] )afit 
iiiil i h di ph'>hi( tnt tun n nt pi uiix ( d ii ! Oj tf f!K ink 
( ( iilTiniuj. )n!^U^slKh ^-^ ( tihn^ biarkis usiHit vuH ho o)s\ in cond ii^i. 
paintsand the probiem ot bein^ easy to generate bimding oi a nozziea 
bend of the drrection of ink jetetc. arises, in order to 
iraprovesimilar! V a drying rate to j?H8-l i.3739A. ihe ink containing a 
Ko\(t uid ftjipr '-olublf ^hfol ethoi is piopo^fdand pamt-^and |?hcol 
t.Lbt)sLKh ^ di On U I -^h 1 mono-n-htit ! (ihf rind ihr ink t m)i Jtt n 
5 hitb 1 )ii f I f t \ U 1 tiuth 1 u pi ]i) i 1 jlifUi-* an H 1 ill 

f({u i impu\ i il H) f It t [ I ( f [ i t! r n 1 i 1 1. j 1 1 d ^jtd 
n t t) I })i f I 1 M 1 I I m 1 Ik I til i i j ml 1 H ti H t it I 
\Uhou-,!) ih ink nid \ t k ^i^ hi njltn u\ t nj t i nidic lUd 

[i\ ji'S'>b-57Sb2\And dogtadaimn ol im-^go quahts is not attnptod in iho 
1 I papcj Uutb n^in si/o was r-^mod ciutthoro \< no cllnrt iii tho 
p<ip(. ) hit}) li d M) ilk ! UuiK dim ! '^nd a[ken\! ulf lkmii i id a^ 
th( I MK ill} f it 1 M iti Hp i ( j degl adal ion ol ititu ju i [ 1 1 v is 
1 pi i iti ^ ! t }H I iiKn Ihf iquo-^U'. utotdm iti[ \Umh 
tl i } f Ml i i[ul I i (ft lUiand hi ( ih i ii p if icd 

Luj utr -> i H i));.ab jl'}iJ-lA (i\ Inoidci i ) i li l!ir> 
pet jt.ii'-nes'^ o{ ink fuitbfiin it Oil m fi as \(miahU uilunsatui aud 
Jiltv ](idhijiei lifoboUitls k id ( "-tei iiid mine f li ojlHi\f ih\df(-\0 

i up ill tittMffi I n] u ju 1 I ] s httif ({ pool Inbilii t titi 
ln}i]ti\ in \ !!(i „ tf! 1 lb h(vm djoUHh^uJi uilin, dt ih J m 

] i iu V 1 fthuifi eth\1mfo\(d^ HidiUdi Uht inf (oi 1) ) nm\ r 
o{ idditiui (iinK) t. j <-i!j uctvlent kU<-oU tb\ [<'!k .,i\roi bt n/\ 1 elhtitic 



! pHipo t ^ lb I!)! !.!i<'f<. ¥ i-x d puiM m in jjiivtinib nith 

t I) u turn DM t u mpc 1 i uii ! 1 (I iRi i ><. ai s( ^ ^ hthi ! H \ iitd ^ t i tx 

1 i t>f hi m ill 1 I n^tftucul vhitti . xtt^iti i pi m ni i h imd 
mnJium tn th« p anu \u 2S4 1 iftcSjnd ihi ink lot ink jt i^ hft.li iiiim 
alkviene glvcoi of bi) weight % or more and the carbon numbers 7~iO for 
w.dtM 0 2 3{)iVfight V m <~<^jd [upnd mrduim j. ■> ptopo^od <\<» ^ 
dn^ii;^blo .'xnmplo ul thjs "aikslcn* cjU^ul <- 1 tbt atbon tiumb i 

iCl? brptanp dio}2(i beptaup djolJJ iinKiinl 31 p« til uiO(hM lh< j ttlul 
H~po!U «)i di ilr>t( ilJu^uatcd \lthoiith !t (cinio tuii n mil 

Hiipr i blot it mk ni tl< fnp^ i dj hu pf 1 ii d p(j\]Mi lu b 

iiuiuinK thi tomp(»und'- ju nik uid liahntf niiij U tht jKnjn of a 
Mo! tn ! pi 1 Kiti^nes*!'*' «nd ink "leliabip also tn bhndtn tjghiHp-.->" (an 
bt j-K'^'deiUj .tdditionoi thosf iHu^iUfition r citiip uJ^)<j^l^^]! ( F iyom the 
former — the pervious improvement ot mk is msuf f icuentand therefore 
divini? pjcpert\ i<. lowaiid il is ivi<.v tu gomrcUt' a bloi df>pend!nE; nn a 
papj i }\p Si int KittaM^ m 1 <d tt d!! Jbi mk it ! iiikvhuh 
( nl iiti til ill} ill} I «)i li 1 wiMiini ^1 jf HitdsuntUHf whuh 
h<\^ tL k<isi jN (<ubop aiutii^ind h<t^ the Mtlnbf] lu of c^i i.'aM 1 3 
weigbt sections in water iOO 25 weight section in the patent iSo. 
2714482 IS proposed. As these diol compoundf;2~ethvi~2~methvi~.13~ 
pi-opaijed ).o 1 33-d.i methv 1 ■ ■ i.2 -bulaned lo 1 22 - d i ethv .! - 1. 3 ■ propanedi oi A .1 though 

2 ntflhO 2 prop\l 13 propdnodin! 21 diraplhvl 21 p(ntaiipdiol25 dimethvl 
Ll-ht \ ino-d]i I'-hoxon* -12-djolptc. arc i i lusuatodTbo mk %hich added 
m K ttni I )ht tin ul 1 u n nt po! viousnosscUhoi but pmdiiccs coloi 
bleed inc and feather iiicf, 

000" U<mn jPHf TT') uHk \ (pi n p '-i d fin 2 < t 1 Ithi aqiKou^ 
ink \h\ih i\Ud > lu mdn \ md the it^oid m< thod tt^in., u in (-luln io 
iffl]>to\o pt'f vuHisnos^. in iho nbo^o-tnont lonrd palcni No, 289inb8rbo 2~ 
cih^'l- 1 td tbK-^ indention nnd 3-ho\andio] nto not uot on]^ lUuiHfatod 

a ( (impt. uudiinl Mi vluOobt Ht(,d] iHuid otii b\ tbi^ ifi on i ii pt j n 
out (d 5 \ n tt M t ( ( fflptHinds tJttt ( \ ttiitfi it K n ]\\ ilu U j %I Ih* 
\ IT t( n<- t h 11 jM( t J t t( ( i t)k |i t ink «n 1 l\ t \ 1 1] nt s'- [ hf i itii i u ini 
i <m\ i 1 t i in tn \ h u it a i i t [ 1 d i n (i) i pt ( pi t 1 \ stid im i.,t qtt il 1 1 \ 
doLti Hfilion i\ I itTipiu\ -d (.<ii) b' piood'dilio tiioid nii Ihnd lo) i ti i ini 
nut jttugo (oimalinn good u<^ing thj"^ mk rnfflpo.^ilinn tould lie pru\ idedtht 

Kltins^ ^{,tbiijt\ o} the hi^;h {iff{H<"<^^ dnu i^as , « nuJi fd th a httlo 
jldtn il and Uu ) foid raMhod u-^nicr mk v\ith hit,h ^dttx a^ d>K i^ bt 
provided. 

uOOi^ hov>i\tr aotj}. th^n Ibo ouM'Ut >pefd <>f ^in mk ul pnnUi vu H 
b( ( utiie in(ii<i'^m»i (ittukdnd the tuiihei imprn^omcu} \n tht spoed will 



{>1 ( J I pHH u I ds t<, t htKi !t) i< (.nt \ u h m n<n u) 

am 111 i1 jit) nil 1 ^i<-ii i mi. imm dt il ] t ill d 

1-11 ullnut H tn 1 u\i:,oi n if n u undt t Muh a Umr i^-iuttui ink 
dot, n I tu t loi Mrofiin^ in much mete high Npeod pi tntin<x hut U 

rubs aiier printing. 

i 0007l{jenera! i vwhi le drvinj? high ink rai.ses the perv Loudness to 
p.tptM '^Itrtt foloiaui Itcpa^sf^s upon }h{ thukfus', dirtUion of ptprMl 
h<t^ ihi. I mh -i! ) IiK ins? imago dcn^its ami moioasum sink ihi lu ii 
((in nil 111 n ih i ^ik ous ink wuh iew «!Uiike HiTou^^hs whi li i t t in 
' lint d ui if- id i\ piinlitiu hoc omt nidisji-'n -^bh tn m !< ■^i hiuii 

h \ lUs pi < ! f ' yiJ^'i pi- ( n 1 1 \ ni il t d u!) 1 f s i le I pnuu iiu, p t i i 
tut li h in d i ptttful of du int if i pinttc} and <) pount ol )} tpt. t 
(Op umpt 1 m ) i!i 1 1) ij-onmentai piobloffl is calird fat Thusdo\oli)pmi nt 
of fit iqun^ti ink jot ink in which ihc \ai lous ( hai af tei j st irs ink 
jet ink were satistiedand it was not concerned with the colorant kind or 
the pa\h'i t\pebm cxceiU'd in }k n iou.->ni s<. and diMn^ piDpeitvand linage 
qua 1 ! t \ jit 1 1 1 1 t k< 1 hi ttj^^h c 1 1 imp? o \ d ( ». t) tn i >i t i i f ^ ] K ti ( oi 
OOOS It) f nr ( u Ih \ i n I tl |m nt pt , 1 t i] ti h k linit, 
) (-rile till in i! t I! h !t { t u cd 1 <t\^ Ol ul I t IMul. 1 iA >usua i h U UK 

uihtblo u f i,nf/ ! uiih in fuhi 'luh <}n posiimatk prnnitii, of hat 
coik pt f PL i pL^ma 1 1 0 L I \ houK^i it i atiuos^ 1 1\ in ordoi to cons i d^i 
aquosil.v-izai.ion and for the reccrding ink used .for these to a.Lso 
t.oirpn><''nd to hiHh ^pppd pjofps^ing mdi spou'^.ah! e to h a ^\^tpm fiom 
a pcmt. of env.ironmenla.l polluiionthe recording ink ol a hvperlonicrtv 
IS needed, 
1 00091 

! iobJuti I h lu i U ih n ! 11 i 11 t Ml t n >n mik iu \\ « of 
'-wh 1 p)nl)Umit)(i iheto i'^ t pi)«.( m tdi nil thi pntpo-.£ Ui pioviditp., 
ihr ippaiams using the ink )ot rocotdtng method using Ihe jncotdinK ink 
dud this v\hich coniiucied the pioblom ol the convoniionai tcchnoioi^x 
m uu<nte.o i t tnd iIk ((.(.uidin^i ink lo appU 
i (.tDK) i 

jtt 1 1 1 UK I t ( li h m ] t) ftt dt t u ittiit) iht ptu}) on tit ion of 
Iht lit K I iitti. i] litf j 1 tt in), MM ttm l\ 1 i mitt t t il 1 
u imt lii ! 1 j~pi !H i!k aiui<tnd a }» l\ox\< iliOenc~<Uk^ i~t ih f nt i i -i Li 
anient lud oi a pol vo'>\t th\ ftne-aiky I etfu'r atotaio surfafo attui antnt 
are contained. 

"0011 \ p [ ( lit lent alks! olhri hiniM > utt ^ t^tnt t -In u " in 
on ift i ^u tt 1 ( jdnii^, liqind of fiaim land it) lii iti oai mi 
act itdin-, I' (latm 2 an aijuf^'^us idotdtUK fiqufd h\ foiiMunp, 
a;eneral, to.rt«u.la (l). 



KjOlCHXliO) ,![ (.1) 

(R, is <m fiik\l group ui I ho CcJJ hoji numhri''- S 11 whfoh m<u brnncii among 

tij tvpe. ) p expresses an intejjer ol 1 lo ..iU. 

iJ„ \ I ol . lln ]otl. - ilk ll <'l 3l l<ilf> Mtf ]<i< I U> ,i.,Otll 1^ 

f>\pn >>ti ill , on (lain) 1 or an ?tquonu^ loconhni^ luiuifi of ]u 
the invention according to claitit 3 / an aqueous recording iiquid 1 with 
a following generaJ formuia (2). 
[0013] 

[Chemical formula 3] 



{K)ll (K f-^ <]ii <tjk\] t*}onp ol ilu (.tulKtu numbf f If h fin\ br jfK [) 
moug (2) tvpos ) q oxpresso*! an intogfr of 1 lo R <)nd >! } i ( ^ >- 
alkali metdl ion oi tho 1th c la*- dmmouuimtho 4th < 1 i-.*- ph^ phinnmiSnd 
Blkamlmnm. 

001 -i^TIk^ Hucnium fUcordin^ to ciajm 1 J<. chaiacttrj/i d by tht rnntont 

! ( 1 uitiKth 1 } tnd ) i en} inc dtf i W no. Sox l^^ luji^iu oi 0 i 
ft ] th r f m t n fit If {11 it t I ■) j t)i. ] 1 |fi j i ( i ^ f i m M 1 ! m 1 

O'jIO i!u iitu ill 11 Kco)dln^ lo t [ nm 3 is <.h<Ji at u t j (dh iho uiil 
((tUf^nt (.1 1 p<i] o thvlcnc-aik\ }-cthei siuiate-acli c ^ ui ind tti n 
P<bf\uth U nc-aikA. l~cthci acetate 'sUt f at o~acti vc agfiU bt. iug i oi Us^s 
weight % ol 0.01 weight % or more in the aqueous recording liquid 
according to auv one oi oLaims 1 to 3. 

Ov'17 tlu in\talii^ rtifni-' k tlatm^ ! i 1 1 i md ^ -^nnd 

0 h^ci(.ht 01 m f thi utuu li the < ifn )U t iditt h jiisd md „ 
dctoi iii t itA n I 1 iim 1 lo U-ltuntth 1 I md ■>"]> niintd] 1 1 8 
( j ! \ 1 hi Jt i ! i t! l( 1 (1 nt i)f ( i i f t V tSn 1 IK ^]k\ 1 
fihti u) i I Li 1^ 1 I md ot I pol\(t\ t {h\ l( n tlui icftaTt 
MUti<o-<nluo aj>ont js chaiSi tot i/fd bv bring I of loss vvnj^ht ^ 

0. 01 weight ^% or more, 
to IS In t}) iHi*^*-'-' Jftoidui it quid Ktndit U tt nt oi clairn^ I 

1 * ih jn tn n ) fijti«, i*- liim (In u i 1 1 \i t iding 
hill! u ll 1 i >.! lilt rb\ 1 n Ih i ili I i 

(( i| I ) !n 1 n pi { 1 ^1 (( ill jpun in ] li 
iuLii U [ I Lit tik iu 1 U buiint hol i ■> 1' itu hoi t( i } ilul tu 
i,lvtolib hex«Kdu)Uh( Jt8eth\i 2i pt ntanedioi \ pol vt if)\ lent ^i\fnll.24"' 
[iut uioli U){ 12b [jf V uu ti lol \1 loa«.l <hu ot men »aU -lOlubif t^igaii*- 
sohuits fho t.n I)om th ludi ql yt oli pvnolidonA mrthvl 2 p>t j-o! jdouf an 
\ hsdiow ihsl 2, p> lol d( nt md \ dimt Hi i 2 itnid i/ohdiuone a\( 
contained. 

OQV) Iht iu\fnltoi] tfcoidiu^ to (.1 m S is rhaiuuri/td b roloi 



one of claims 1 to 7. 
<K>'(i Hk nnml Ml! t ulmc u <. Icum !, oli*!! ,h roi i/f^d In iftq a 
i tn<>t li > ffk h )ni M 1 jiamili'i ol paint' is 10 nm - 200 nm in the 

OOJrii cotnoo loj pfiJDls to be underwaU*} di.=;ti ibutod [ly di!?pciMn<? 
agent wtih which the invention according to oLaim 10 has a carboxvl 
eroup it) the aqueous recording liquid according to ciaim 8 or 9, 

<t{j In the aqiiodu* recoTdini, iiqmd accofdmii to ejaiin 8 or 9a 

\t (If ohih uioup (mbfHf^ the in^ituion <ti«. ( ut d ! nr^ In ciiitii 11 « ! ih 
Piiii In Mul f ( ti wiuiit iit it d 11 ..omes ic> (lf^\tfbui pnnt> ittidt r%ali']' 

oiOl !ht jt) f nl ton <K f oidjii^/ i <]<iim1_ j ^ < h u u 1 1 n / 1 d b\ <i 
}t\dK )ilit ! it L>)oijp combined tvitli fho j nnf -.tjil t < beujt? a CfSibow! 
t^ioijp m rhf afiueoub Tf'eordniK lti]ui(j <ut<>tdui|. {o <, laim IL 
i^0024lbrom a detailed delivervas dropietinvention of the record tnethod 
according to claim H make<, regurgi latum the aqueous icrnrdmR liquid 
acfoidujL' f! ' i\< of ( Lnm I lo i!!*it)(i i^ (,})<jta hti^id b\ m \s iwu, t1 
disperse and tortntiit' a ptc: litre iti a record.ttu>- medium. 
^002^^ In <t jotoid niflhod ol (jaitn Hn locoid met hoi «nke> ihnm-^] uifiq^ 
act on an aqueous recording liquidand the invention accordms; to ciaini 
14 forms a picture ma recording medium, 

[002bl.ln Claim 13 or a record method of [4a recording medium uses a pulp 
i i a"- the main JUf?redft nt'^.aud the nuention accoidnif^ to flam 15 t-^ 

(.hcn<i lei f od heiti-f iiK i 0 I h<tfi f /( if i;i CO 10*^ v)6 ihr ui 

permeabi 1 1 tv o~ni)h. 

^00^7 ]\)< d\ JnU qikU)lu> \ (pl> pt l b> "hi It tht. iii\<ntlot) 
af ( (>t d 1 1 ^ I < ] ! im \U i ^ [ j ( t1 hi. d 'iitt M tti i i t ) h n Si i 1 i n a l emt d 
method d ( hifii r. dio}> '•at). lie'- the folh^njuj; i imisla (A) 
2.3x10 K-\-\x-b OxiO^'H"' .... (3) (horelO A pulp fihet is used as the 
main jn<>} edicnttUhe maximum placin^^ denf!it\ of dioplet when loeordmi; to 
<^ ucofdiiis; itieduiffi \\\i\t.h nt mote Htm f/ df f^t «, t lOS and tfie air 
pc) me.tb t i j E \ " lO"- i^ ItoM-jitid li -^n] < s\tih uiiii dpi (- Doti'ei hif iO 
{HL-^ In < tn ) <eid m« ihed of ( hm H le ib ih* )n ^tttion -KcMdinA !•<> 
t ] nm 17!n [ m ik rt\ nt mni ( ufUtouN jetoidtti. iiijutd ntro dtnpitr 
\\om t ,1110 ot ^ pTiau delutn o ibat at Itasi a p<if t )l piv iitfe 
eiemenl je>4ion m<i\ lap {iii a recording mediumand 1 itguf gitation atid a 
)f>(0}d method v-hi(h m^les it di^K>t«e and lormb a piotuic m a leconiing 
m dtinidi 1 h .1 J ifti/i.d h\ 1 disih.ug< iime djf/ej-ence rd t%o aqneotk-> 
) < Mditi^ \] jitid ih jilif-. vUiuh pjodncf a iap on a jiecoidtui. tfitdium 
hoym?, U. i2o mi i l(.so.;cond or less, 

!^0029^in a icfotditJL' liuid (<j}titdt;e pio^idtd ftUh a recording ink scat 



p<il I which .1 ' 'intinodiicil <m <itiuooUo ) (.'coui ) ng luiui'^Hi '>ft[ Jon .! tht. 
} (>( ()) dinss Mm 1 .mm l^i^ u( ( m dnig lo r!,^ jm 18 t t luu i U i i 1 iti 

(K'JO i)i iCioiihnf, i hnd catinflt^o t'Kvidod wiih a U(<.idin<'i ink -o<u 
part ft[)\rh acoommodatod an aqueous roooiding iiqiudand a hcnd .=;ot uon 
lor making aquoou*. reooiding Hquid dropiot lnoMiitp nut un out ion ol tho 
recording fluid cartridge according to claim 19 is characterized bv an 
aqfjpous rfv'ordjug iiqnjd brini, iho aqnoous rfoouiinc^ liquid acoouiiuc^ to 
anv one ol; claims 1 i.o 12. 

.OO'M i I <!} >1 Hp in{ mh oi d nii, \ t< utfrdnm to . lai m [n 

.m ink it E tifCifdjDg df>\ foo }>ro\ tdod \Mlh a f f- f^tdjUf/ tkud caitifdgr 

whitli 111 1 tt ndjng ink soai part which accofflmodatod an aqucou^^i 

ikiiii hm, liquuiand a rpooiding head for making aqueous reeouiiut? liquid 

diopl I hie^Ubc nutClaim IH or a recording fluid cartridge of L9 «as 

provided. 

10032J 

[Mode for carrying out the invention] In order to solve an aforementioned 

probleman aqueous recording Liquid of ihivS invention comprises the 

following: 

A color material, 

224- - ir 1 methv 1 13 -pen taned to 1 . 

\ polyoworbx lene alk^ \ ether surfacf ,i(ti\o agent or md a 
po]\(\cthU(i -i!K 1-Uui K lTt( iif (it. ( - ■)( n w ^tml 

00 \ p i o> t Ui Im. ill ! t! f in ) J f ~u n i U)l md ^ 
p U ih I fH iU i c tl J 1 c t ji m n< it Uf i i)f [in lh 
foil \'-]u^ lukfiu {uftjihh Ihit i •> J p<'^!'»<-'>^'^f thv iuu i\k\\ i lii f 
s^Mom suf I at. e-at u V 0 agoni i"? shown bs ihe foUovung gonofa! fomuia 
(i). 

KsOCaiXliO) oH .... (1) 

(K, is an aiUvl group ol th( carhf^i nn{nher<-~ 8 14 which may Ixranch among 
(i'i luie/' p Pvpi Jho uiiei^ei ol 1 to 30. 

i^{>0/L\ p<>] ^uM' t!n l< til it!t! h , tatt sxs'tem surface-active agent 

t^tu^pi b\ l[k tiiiloAiMK iionoi\t! lormuLt (lO. 
100351 

[Chemical .{o.rmula 4J 



[0036 J (Rg is an alkyi group of the carbon numbers 8~14 which may branch 
among (2) types,) q is an integer of 3 to 8 and M expresses alkali ffletal 



!t)ui[i<> Itli lU. ^rnm ttn umthf 1th <-)<i^- phot-^plif'tmnnui <iHan<tl mine 
Oiir" Ihe u( i itnti tnk >f this mvcul icni k> fs.*- 1^! 1 c iU in r'U j ^ il j 1 1) 
Eabihl^-ind is nM b<is( i <-in < }^npci npf^but i In "■ti<bihh ul the 
-1 iin in} I , |nt> ! 1 K < !i I it Hii 1 1 u 1 lit ' r> t! to pcttt I , u 
ht hciiifl ihf^ic^ !>■ ^Cix hitlo inumo dcu-noi (U lun < ofijpd i . s j "ith Ui' 
recordins^ ink which improved pervioiisneK.s which i.s known further 
eonvent.iona! !.y. Outstanding jetting properties ar« shown without 
producing nozzle phiggins^when M usp^ for an ink jrl nout hn^ moihttH, 
Shi h outstinding rh-ii u toT t nn h( f»i>1;nncd in oombin.ilJuh .^llh v^nioits 
1 i mil i m1 (onctai fuimuia U) About the compound ^huh lorm^ a 
il! i f(t. 1 id t\pi <.hott Ik' low thv cxamplv n( a compound vspteBBod 
with - (2). 

OUi-^ ! ti i ) t t ompouud expressed with a general formula (Oit is 
f U nnH sUKi il foimuU - (i"i3). 

[0039 i 

I htmit tl (oimul t "> 



0{)iO \lih(U^h -^v 1^ nKn!iune>di.t is not limited to these. These may be 
used independent Ivor two or more sorts may be mixed and used for theai. 
1.1. .independenteven if it is a case where it does not d.issoive easily in 
utuidin., ink It i-^ ^olnhih/ed by mixing and can exist stabfy. 

OOH Bi OK^ mou nf<^ilv available than Nikko Chemical. sine, as what 
t-oniim* Lhi mpound \ the main ingredienis with a conimorcial 

Ul I itc-uti «. I nt SOI I TA Nor i an .series; more nearly available than 
Mi PON si[OKii>\l ! ito u.rrace~active agentssuch as DISUFA .Nor i an 
m u nt jH 1 I [ hk than Nippon Oil & Fats Co. Ltd. are mentionedand it 
1^ d HI } ib]\ 

0012 Ne\n^ n compound expressed with a general formula (2) it is 
toll -)\ nir. i,onoial icumui ^ ~ (2-13). 

1 0043 I 

{ [icmif li {oimuU b 



(K 1 1 \linxj [t i miHUonodit ! n( i hmiud i) tht in*, t \\\\ be 
Used iudfpendt nl [^ot two m moH vju •> ma\ be mivd ^md u<-ed {oi ihem 
!{ indfpfnduite ni if it is < <i*.p vihnc it doe> not di^solw oi^ih in 
J <idii mi it IS soluhili/ed h\ mix ins '^mfi <. tn <■ i 1 -,i jb[ \ I i 
il mitic! t[ It grneiatod a-^ a h\ piodnt i \\ the iim ii mji \\\ ntl 
js jueUn^d lo (an^ out letming lemovij \%iih lon-i Mhiuj.^ tf hi 
■"OOij^lht NlkkOIKI sfiio nu.ientiib a^culaiiit thiii si kku { iKmu cds [n< 



T< ( i\ -i^< ii( Hh -I , \ u u 1 i< hi ^ci u s fflnic nt<u h n<U-ib]< ihut 
Iransiormationare also usable. 

(KM(i !ln> p^!\ovwMh\ I. n '~/tik\ 1~ 'thoi at 't^tLo sur f/toc~a( i i vc iRun 
pxpiOvSsod Vvith sjul goticrdi fointula (2) is usual [> used m the hum of vi 
salt and a.fka!.). meta! ion or the 4 th oLass ammoniumthe 4t..h cJass 
phnsphoniumand alk<innlaminp aio pjplojtiod as tho (uuntci I'm \\hi. n i h 
pft<-ftjvr Ktn of tiip Uh rias-, ammomumtbc 4lh oias^ jih<-i^} iiom nm ml 
iilkinoj ^mitu 5'hi(!) o>|>n -^od with ft 'oduim po iti^f^ j(nit hthiitm 
ptisnuf loiitud >i i ioMi'Vits «,(!-ni<tl loHtutUi U) i n < d i-. <■) >tH)i i 
ioi)s(, [ u1 ion siabfhU incu\js(>^ tuithci riftd ii i ^ ^tili moi o (IommMc 
L0047J 

LLhemical. formula 7j 



f'VpU Si d h^ 1} <s< " it^nnii ilkO L)Mip<f ilt < n hoii iiftiid ( ) =■ 14a 

h\dj:ox\alk\ 1 ^ioup<tnd m aWw'] bah do i^uatp to pttn o) ) 

,0019"for cxarapiowhcn a ptti\nxvethx ]i>ne~aik\ [-eih( ) -icetaU' '=;iuface~ 

a<li\c agent i's Ijtfnuai salt [I is piopaied h\ a<{d)ni, iuhjum 

hydrox.1 deand when it is a salt: with the 4th class ammonium of a general 

formula (4)pho.sphoinuraand alkauoIafHinoi t i.K prepared by adding hydroxide 

specifical. iv shown below. 

[0050] 

[chemical .formula 



^00,1 L Far h may bo mdopondrnt I v u.srd for a po| yox'VPthvlono-aikvl-othor 
KUi inoo-aoi ivo a^ont and a pnl Yox\othviono-nlkvi-ciho - acoialo surftu o- 
ac t p o a--;t.t)tti It fiko m!'' and il ukw h(> u -.i-d for tbem. 
[0032 Ro.uidtH}- inl^ uj Ihi. in intiou vNilh ) P"h ■> ^>lhOo^o jlkO ofljor 
■>infa ^ kM\( }j. of <>! i pol^uvsorin 1> no alk^i othi t atotah 1 
ufu, Kuit n it.H- „„1 tuni.Mhvl lani i m 't int d l(.]^^ 1 1 kuj t huii, 
un\ hikli oor%uu-no'^- md di >si < laLiUi in hquidit si.ihio 
jecordiup; ink whu^e safoi) is stili higficr can be obtained, 
i0053 lAi ihouKh .i t is not. vet clear about, au operation of a 
po! soM k i h< ! oni, iiks] (.f}nj ^ijifi((' Htuf a^orit nci fit an iqUi. i. n 
l.MOiditv In'iJJtt t^t^-> uiwnf iuu.i poi (.\^o|}n](n \ ihn utiit. 

sui i fu < ~^t{ m o a<>futl and ^l~tt!nifi[pl laud ^~pcni<uiiHiio! j i o,u( ( 1 
as f o.i l ows. 



00 > I On rti 1 nl 11 un tin t U i uu imittn li ind ui <, tht, \ In f, 
hi lUi hi !K 1 1 u t nu f h« t iuJ I H i i [ \ i1 1 1 Mt 1 he lu } i c i i ! Jtu 
Hi K t iiii ud it (.(I I tht. tn mi inu duiit mti jhm ^l-huti thO 
1 jnd i-jt nt mi ill! hi lit ((m)uriti\ 1 tin] i m ItL ( ul ii \ j hi 

)t!ti li I uh \[ia i tUed i sLu[i(C~t tfvt is^ nlm td ipt-^n f k i 
the surface is remarkablv high f pentanedio! s. That issurface tension 
ff ? liquid tin b( prompi 1> nducfd like <-i <-uir<-iff ac t i f ij,< nt h(< iii<~t 
iJl~ti jmt ih\ i land ^-pcni mf liol ad^mb on the ->ut{i<,o ol -ttlni'^tu 
Iktvifnpi Jil ItinnHui \^in] \ jHiitinrdio! had (o \h ni it. d ( tmuhin lulox 
1 btiitt Inuii p« 1 1 )ft nt s tnt I 2Jl~!Mnt Ih 1 lull ~ 
P 111 in du 1 stt\ ( hdrrp!iih( ntlut md lh ! Itophflu djffocn^ n 
■^nu [ 1 ~>r!ti It d ttli J ui t It f utnc ij,Mit Pr f tditij/ ink i^hi( h iddi d 
221 null fh [ 1 in 1 pcntinodioi so mufh hdd pr oh!em«!sm h idsnption 
In ii Uph) ( pti jiionind roioidtuaud ( ondou* -it jonaud wds not 
pre i erred. 

00')'^ Vlthcu^h u IS knoftii lhai a po!\ux\<' th\ h lu -"alk\ I ^thoi uif<-Kt~ 
j It 1, J nl 1 J p i \ ) \<- tfu !( t)» i!kv 1 > ih( I I i! ut I t ( u t i\f 
ij:. !il il [(SI lit f I t( iist ■■n ind \ t M t n p t tc h ti c n iht 

( ilioi hitiillu idMiplJon )<itc Lo Ihf -^uila < i[ c fmiii wis nu 
necessariiy highand was not able to obtain sufficient pervionsness irom 
the size ot .surfactant molecuiesor its form. 

"00%'' Ihuii 1 22i nimfthvl i J pentanrduil i pol><)x\oHr !ent alk^ \ oTbn 
■iin r I f uti\r iMtUiudoj ^ pn! sowr ihs It iK riiksl cUifr uotiU 

in i fu( u<. It f !t (d KmnKiU found nt !h i the KmuHbh 

fif h m t u 1 tn I 11 ^ IS (! t liu d b\ \u IttM n bv i 

nu^i li i \ h I tnd 1 tiitfo it ihf uvnt! tt {- n im ih\ I 1 ittd ^~ 
pf tit iru di I lu V f n i m J 1 it 1 i u in Ei t i [ 1 s ind m ti i I t s t i ( jU d 
fotiipnuusU iti ltfx<. quinltti sili s ils( huv ( ( tiip u il f\ f h tht 
ll\^nr<5.^>( ibM minuJ'^t.Uno or tou>rduig ink i"? possih!ob\ <.ost Iho 
addition m rocordmc! ink is explained, 

0()"w It J pj^luu } thit tbr iddili n d ^ \y ]\ ^\nh\] nt-ilUi- 
< \ h i ni t ii t 1 J\t I nt ita! t i | ( [ ^ > \ l[i I fit jlkO t Hi ) i Mif 
'^Ul f i u M\t 1 n) u (Ml! tjit t mitt in i 1 \^ i ht ii ]< Ui 
Ih ) 1} iitiL til! \ it i jittntin \n imp! i mdil if } ( t \ t -^u tK \ f 
in ulli ionl iu ^ti -^ddilnn bi luc !o Unn 0 01 ^ci hi ^ to thi 
lecoiduii, ink \\[n le quauutVfind un tht oihei handif mof t th^ui 1 
\\cijir \> nut fthifh 1^ no} -,rdbl> dj^^ohfd niu rtnoidmg ink j 
\i ^ i! bf hi.,h i\(n if 11 "-iikL ol di*- ->o]\f "^a pioblfm %)1] in 

pj ht ( tt th }! iidUfin --labililv of t< iidnii: mk^nid iiip miftiw 
stabi i itv in an ink jet. 

0()'>8 \n iddition < } a still niou dt iiabit pniso> tihyitnt alky! ttfiii 



in i I ( H t i\< i i)f is _ 1 i <^ vu t hi J ^ J 0 0"^ A } hi I I 1 m t 

(K'>5 0 I u I hi > m u ^tul s I hi ^ ^1 1 hn( t S !f< I 
ikiiii !i )t „ l-inniMh i Hni .-j)nfa, h )] i ih ^ j hn iid li 

imniil itftin \tn!? ihis iddiiun po uu nt i mi \ ni Its iinn 
0. 1 weight insuf ticjent to the recording ink whole quant.itvit more 
ihan 8 wpight Vu will uol (ii-,,o[\f stabi in ucrudin^ mklnit t j?fnbitra 
wiM be piuHnt.ed ai the pi p^oi \<3i lun <=!Lahi[U\ o) fooidiuj. ink^nd 
nijfHTifu '•Mbjiuv in ink lot fot 21\ ti tm lh\l t<-ni i 
t !U !KOi 1u { (M f t ( u ( d mti c pt ] tib!\ (hit ]i i Ihi ^) i Iti ^ 
or more 5 or less we.is^ht a ol addition. 

hitrtfUnl I Did > pdituudu! hrUi [( ^ ^olulihtv to \v il 1. 1 "tud 
whfu It IS iiidf ppndoni h iddod in locordini* ink<in en\ i r onmen t a 1 
(oudition J oa*s to sfpaidto Ihem Howpvei stahi e locordinii ink t .in bt 
obtained because a poiYoxvethviene-alkYl-ether svstera surface-active 
(ii^ini jnd ct a polyo>\( ih^tnt-dlky l~( du r atciaic <^ur{ ifc-at t m ajftnt 
( < mpu i! U 1 1 s i „ I n tm (h^ ] M f < nr hk Ik 1 

OOhl \][ iia ith 1. t n[ Ih t ,1 1 ! ! f (ft M(iitu jn! hu 
li inn Lb\ [ I i-pcn!<inf l)o] ) pr ^so^^t ihv Icnt-ilk^ !-c ihri ui /a f -nc ) ix 
agentand/or a polvoxvethviene-alkvi-ether acetate surface-active agent 
demons tratcK a synergistic ef fectCoflipared with recording ink which 
contained each independent ivhigh perviousness can be obtained hy a 
jitilf iddjttni lhai i^sincf m tfifft i-, arqinrtd in th< jU uitb 
f(i\ (kilt ion u HI id of U((i inn mf <.om} uri \iih i oidiui mk 
UiKb itlkiftbf )t ^ ti ntHuiipoih htc ^\ )it)](l )ntikhui{ 
Ml t, d p n 10U u th< u 1 1 i tn Ji I 1 t I i i iht i n it. 1 \ nt 
NfiK 1 i JH 1 Ih )j 1 s f ) f ( i du) ink i Is j I i i[ ( 

OOb- \i( t on>LUttt.nl v\lin h toni nn i ptgnuil iiH i 1 ufuH rikduini tn 
ihp paJeui \o 289i%Sand although ink loi ink jeis coniainnd 0 2, n> 
Wu'»!£?ht ^ ptopuscd [ aikOeno Kbcoj (f bO %c itjhl \t of raoio and 
t}) ttbtn itiuiuK i " 10 1 lu V tlti Hi lid liquid nitdmnti n if it is 

][ In [ tit lib-)! nttmbi 1 7 \(.U\ \ t h it i pi du a big 

ij}f(f n t ii nil til till \ r vvttf} of tfif f ompound uid tb( 

1 i tt n [ t ft' ( ) I n (1 1 Uuni wilh i coniKHtJng po-itjon <a i 
carbon number ot a hvdr'csxvl sTritup. 

'"00b3''2 hy ihj.s invent i{>n2'i~triflk'thv! land 3-priiiamdjul [n the paionl \u. 
28015b8h'' thi:? unontion por'^on u i not not on[\ illn.^irated a 
( ompouudhm h i \ hoK In <ii t odU (^nnd uui oul u! \.iiu>ii^ impounds 
al Mi M.itintnl iohllii jnanlt^n \hirh comlnniHi 221 Itniieih'J I, 
p«,nUaiicdi(.da poixo^M'lh nt -ail'X !-) thei .>\stom Mti Ijoe-acini* 
agi'utand'ui <i po!\u\\othv](>nr* aikvl other a(r*tato .s\s,tem .^ui lace fiotne 



tVfiitit it i }!t\ I ft i 1 (f tf) ( ub I) iunb 1 10 c m\ ud »ui\ 
the pwUnr ^<ib<"^ 1 ] [ I 1 iU t (h ( U 1 ( U( I i if t tUthai 

V tt f I f i ' i ! ( J tho !> i \ !OU ti of u 1 n t f 

(Ml fi Hit ) itikinotdi! to K iitn i e i U in i liiit 

li mi i )pM(. u I (i 1 mcLhciK Uiuh i ccoui It nw^itn ink bu xib uii 
ci' dut{)[c t'suc h <s \ hfU is calhd a bubblca thoim< 1 ->tf mntc a mt liiod oi 
adding 2 psoyiAHoi i<~ known {o\ \\i< foimcHml b\ ffpi<u ug \nth J 
pjop^nol <ind iddut). ' t inm th [ 1 ind i f fit u^cdi h voiUbiiiLx l<t 
lllf'lfn/il fl flint ts impt h ) t i iiit t il i h { \ md ittquerj-^ t-iibihl% 

f qiif 1 i % lii lilil dhii'in pi 1 1 m bt ii (tt\ 

HI} } } ft { p p t 1 1 1 11 

00* ihi ii nt i f) 1) t f und ..ut. thiT thf fttict \ht<.h aj'^ 
e\( s ! 1 n1 \\h\\ pt(.\<)ni i lifkt. thTou^h ftuh impi oxf iiient in fiiiii,< 
dp!) \\\ 1 jfqnntdfth n ^ p n iidono \ as <3ddfd to lofoidjng ink Ihi'^ 
Ts containins; 2-pvrroiidoneand since recording ink is dampit becomes 
( to <-pM id to a papt r (act ^nd o musi<. in du thfdsiu<.<. dirtiuon ot 
iwf u i H} pi c Hf Ini <hft i ( ( t! f I It d if h(. I cau'^e it in 
\ 11 ( { 1 ( m ) !i [( f i!i t f J f \ 1 ) the dddi I ion 

(1 M> > ) S H nt I 1 ' pu f J lb) d M I ibtt tint i h f ( 0 " ^ cf s^hi 
1 u,hi I still tsoin piotembiv 0 f^i wt iglil ~ bwtuhi 

oOhf 1 ui Uk rtnoiotb IS nncntion ici stin b\ adding < wtiiin i-,(.tit ) 
weight % ■■ 50wtMght % in order to improve the .solution stabiliiy of 
pffxnilfon of bhnding bs df riT ion o} uxordui!;? nk md the rrtoid ng 
ink of this invention lo the recording ink ot vhis invention m the 
le] f )t t uk pt [ i Mt Mm hii i t pi iu bl tiui,f>vtt) 

\h n ibc moi tin in i ) In si n a \ i i i n i m 1 n nil itt 
i ii!d f pc foffn { i! i u Ml t, } t I nt) 1 it tSi i tl « 

) f ( n\i 1 jlilf to ) ttonm) } } tnf in^ n u t i ft hs i is ( K nitn^, p*. i )H<- n 
\s T ttoumq igenia !o% ^olatilu'v -R-^toi suluble ort^^^njc suivont is 
pretorred. 

oOtiT \ ](\\ 1 It i 1 1 1 It ! oiubh (iMUt oUenl i in itj i<'(ifent 
(b; (tpo)\o\ th 1 i ill ] lit i I ) [ ut ac u\e <K( t t mi t 
{olxc-vttbx] n iH\[ tt t till stiff Hi jftivt It. it 1 li 
jnv( ni in \n i \\ th fi md jti i ..t ii it ^ 1 r ttii tl J ! 

poniantdiii II pu i i \ it ion snbi 1 1 1 if it ( idin ttl nnd ini U ! 
-^-tabilm tan bi fiathti rnipumd bv ftuiktng as a di ^ulutfon au\ihai\ 
agent ( ihat it is the isatite 1 hereafter. 

(n{ S \ t 1 1 ft t h fx il< t ( {itblt ! injt 1 nt i [t [ ! t ! 
(it thxlct tf Hi h [( ^l (( it If H ih\ f 1 J Jptcn 1 fH 

] ii)!pf p lent ^1 toltiipr p Icin i 1 1 1 i p^^i lb lent !\ 
pi Upuipv 1( 1)1 >f|\(.t.lH but DidfolJ) btttantdulli bi tatiedioil :> 



hrNJu.Mt iuJPuhJu.h H <iK^^}k t ' laosc'.Mirh a. !2 i bi!f jn.>t t iu] 12 > 
butju.'tt h^latxl d! [ [llOKl JPihv'lom- k1 mntK,orb\l < th-n oi h\ l.-^nr 
sl^r<,l m<.nobiH\l <>thoi I)i,.lh Join ^Ivcoi m norm ifn 1 < tb ! .h <>tb\ i - th' 
i>Jv(^(i[ mv<nooHt\l f^lhot !)i->thvlcut'~^i vctil nioiiobuu 1 ctht f t no i [i\ 1 
'Ucol monotnotln [ c thoi f'ol jh\di it aUohoi an! f ihci to! idout.s'such 

poKlrdnc alff!jo! alk'* i ethfT^ii(!i lUf^^Jftif ^i\^o[ mnnmthxl 
cihcif>lh'' i n t]\((! monoplipfw! olliPiand m!i ! n i,!v<.ol tn<tnnbon/\l 
(•liiPiN met! i ^ r ito!jdonf-in \ hxHroxxtii I p n i idotioSi 1 1 oi>f n 

unfnns h \oi h ( < mt nund mil i i limciii 1 
IMUm U] 1 11 \Un p j1 n ipt [ i } inni) I sinrmii luavu ] i I )fu \ 
foi m inud< \midf ^uc h n mt t [)\ Uf i ntimidf And ^ s dmc ihv ! tom<-jmi 1( 
Moucf UnnoSismuKMhev mc sulphur (ontannni* c offlpound^ism !i ds *muio->such 
1 dif Unnoiamnieti ioilwnoUmuK'monooil}\ \ dminr d7eth\ lamimdnd 
t r 1 e th V 1 ami n ed 1 aie til V I sn 1 f ox i de su i f o I ane t h lo d i e t hano I and 
t!m>dieb co!pru|rt If^no t drhorifUc I ihy !om rdibonal^ <- tt Oiu oi mon v)rtK 
(ii ( mi \ d 1 n tt } ttid Mi < 1 t ni u < d {( i 1 1 

OOh'f ( [ t til f t(ffl 1 p ti t 1 m) U lU hM 1 fls tn m 1 ( ii 1 1 and 

tn iitquch tU \;iilu!pnt t.lv<.oi\ hoth itno q! (tlUiofh I no 
gi vcoipropY 1 ene s;iYC-o.!.Dipropv.lene gl vcoltripropv lene ^.l vcoi 13- 
bu taned !.oi23-butanedA o.i 1 4~bu taned lol .1 o~pentanedi o !. I e traethviene 
^!vrr>n6 hoXfiiK'diolHif 2 mo Mr ! 21 pf nl inodin! \ pohf th\ !on< ghto! L24 - 
but itif 1 no! hex-^tK Inn! tb^od1^!\f ol2 pvuohdomA mpt!w! 2 
pu >( [ H tiu \-h dj V tfn! '-pv n ol i k iu ind P-iimsih 1-2- 
imidi/ hdinou if pi j fud It t pt 1 lud i nil to u i 

hunu mi i \\ ih\] u h ] h<m p( uii U( b i ^1 i md i 
pr I c e 1 n depen d en 1.: or m i x .i ng. 

007(i OS \<^-> uMjtt nl ) A( if^iit I (} mnu I (it^ji j[ [ li][ mxre 
prpto>)cd monuunod Aboxoand an addjlion of ihfsp !o«r 
waloi olublc otoanic f-ohinl m iiisido of a tocofdifn? ink ccn^^iuucnt 
is ^0 o\ Kss \ ti ht f S '.\fiiht i)t moi f \fi Hlui n ut a ioii 
vol ill! 1 1\ wauf lul [ t ^ It t ohpiU in [< ibji jghi 
\loi sinr t I \ )} 1- d J ti ! s t } 1 1 1 ( I in u 1 1 ) ii )K i tik 1 
in lif h unt It i \ p [ \ \h \ n lU ] 1h i n 1 i ( i t i . i tit in 
}Cc^ilUl^ inktM'niin (nconiuuof i pn! so>\i Hi k rit ~ 1 1 i~« ih f 
atttau -^-mifUi <iMi t ag<-nl2 lud 21~ti imc th\ ! land i pi tilantdiul it 
hf(omo> niMiftjiirnt lu flfttt i dis o!utjoti ifixHiiJV ifitnt ifid 
I uth Uih i f ihtK Mh pi i ( M n H ft n!ii!n\ { u( tduit, tu\ )n\ 
HI ri t nl 1 ] n H pi du d Oi ih tuu\vh(i i1 uid m it mc tlv" 
iljtn )U v^ulit kcmpned vvitli the unif oj ui iddfii n in i nn nt u^nc d 
I iiiK<" in jt ( U( n '-tdbilits ju <jn ink ut b\ i I'-c of \i'~(-o<^)t i-- 



!t)} n ^ ^t) j Uwf, ) 1 j;un m thn < ch li i i \)\ im \ a if i t 
{ 1 ituiti f t f li) Ui i tn H } I } I in ht 1 I { inn j t) 1 1h t) 
a I I i I -s ht I, m i h h ul u ii 1 lii \ c f i if i ! j t I i i ht in! 
t 1 fflj n ni \ la h t Ittm n ill j t h \ i imi Hint 
1k{ i r n J I i iblt I t id 1 urf?t t~i hm nl K)t il f I 
Kcoului ink tl Ihi immtion bntiu t utttiblc u-,u[ation li 
0071 \s nth 1 ^.lufut jflUf dgnUfoi f^imph \m nu <,tu { u rfc uu 
agentssuch as ammonium sail of polyoxv ethylene alkvl ether 
Mil Hto\mphoi\T i( lutf^cr t n\o T-prntssurh ^ caiun sv«!i tn ui fir 

It 1 it ! h i nn ! mi mint niurfl Kind t \ni\a htt 
1 in It IV } I til 1 n 11 1 ph I 1 lh 1! iv 1 1\ 1 n HI 

t } Ih II t m uH J ( ic T j f t^t fir su h 5 } i !l [ ji 
ilk 1 m f t [ \ ttb\Ifnt dik^ i -imidoa soihj tan f-ittv if ul 
( ts)} \\ \ ( il \ iuio srrhitan f-itt\ arid {stoTUid olhsUnoo\irk 
additive oi acetviene alcohola iluorochemical surfactantetc. are 
mcnn (J 1 ^ {(r tht c ■^.m f ^ c idut ij,*"!)} ii i<. dt u thN tt f iddtd 

thtf ii mi [ m Ml ] fn I i I f I f I I ^ I j i lu i 1 u f hn^ 
ink. 

(){ Iht r 1 M m ui ) Li f i fo) lin jm ill i t fi i f i pnini 
ind 11 \ The i\oi tH ^ihed intc uid d\c:i Nnbstininitv nl-)r«i 

baf;.ic stainreactivitvand the food color in a Color Index as water 
soluble dve used as a color material is used. Ihese colors mav mix and 
u ( i\ 01 morf kjnd'^.fr ft uffdfdit miy mix with other pisfiKtii iuh is 
pijni in ■{ Lht iin u Ih » !h 1 i nnt n il it i I i!i Lbt 

j^n c \\hi h dt tl t I ! th H t 1 tin ii\ alt n 

00 M li tlK If 1 imnti i 1 tu) ( uh\ id J\ mi tht J d 

1 i I f h ] I H [1 1 1 md i h h H 1 C 1 j i 1 t d 
iSiiUSt >>t s S))) iOt Mlil til 1 luid is( 10 >1 s C ]lf 1 

1 i biuf s ^2^and btho I ind bla k<- l27JHnd 2blh- 911 1 hood 

\ 11 -)\ md >lho \V 1 ho d led 7 -^^nd [ iood black 1 md 

UO 1 ^ i suh^tMUnit 1 I ( Tl I dit 1 X 1[ 1 12212f 'MUiid 
/li'ol th iPUISbl I 1J1 it] n)l 1 OS ! >S() l\ S^nud >2'^^^7( 
ih 1 in L f in f h 10 ( 1 du t 1 In 

! ! T i f > hS t 1 )Olh ) Ih ib>l )MM 1 in i N }■ M t d 

si I \ i \ tKSi/l 00 > \ 1 bi 1 Hit ( llu 1 IT 1 1 io 
P1ii>nUiy..i i2i2).S2q>2 O!0IUjW)l->kjii0>{w07 Mnd Saht OK { 
\ I I ifd M nilHlS >>>U7 Or> (1 <v OH lOil^ ^{ 9fSb070aK 
S I M(UIO HI ( \ U 1 llu 1 M ind 

f U 1 I |{ { f M { I S ) } i I( ! i 1 ftl i 1! n i I! n t T I ! 

I I hi (1 2 ind S 00f{ \ tcnin Uc i Ihf 1 t<Ki!\ blul 
ihllttui i 11k \i( 1 n\ stihv^ 1 )iLl^lPO.L>'2>iOl/->li jnd {i->tlK 



b7( 1 \ nil \ I \\}]( >M -jnd "1111 ^fOif I n Uk >( I u k Uu 
b!u 1 iU nt n ] ~>Oiii i i> Ki ^ i 111 } li ill 1 il! J 

I i 1 H mi tl E )t)i m t w [ t « { ) 1 1 n \ mi t 1 1*. i 
il Hi in \n\] I mil m th lutiu t^bjiitv f di in ili->n 
3 0 1 hi ini 1 •)! I n ?tnd i i^Ut m i LiUi jiHipt t i mi 
lightiastness is acquirecL As lor an addition of. a color as a color 
mdtMJji in rj icffuiinj* ink con^jU littntO t In 2S \uiii,ht \> i^ 
pref erredand it is 2 to lo weight n, more preterablv. 

0077 \n iiinit,/inir p7i,mcni -ind (i\.mii \m (an bt use i t fH<iaIls 
1 ! pptmis u od f { ihi !t\ nil MtVMiinut limit in Ih { Jt 1 in U 
1 n 1 JiN \\ III ! 1 1 t s if^M ! 1 1 n 1} t! i s 5 ! n 1 I 
trt} u d «jtb t col Of It bt t ome p( iM i i i t I i n ! 

ilikfU) be bard to poTtur -iteoxou if n t nk 1 \h m 

■) rarsi <^ ( hA'i Aci( 1 1 st ir uid to ( ht -iin t,( f ti in ) f { 1 i i h i h ! hi i,b 
mnm densitvand few strike-throu^hs therefore. 

OOf^ V-- an fmiKdnu piynentt itdfitum i xule «id iron oxidfcakiura 
( u b rn! f b ti t uir uli i\ It t { in i u 1 1 umi man \ U j H u i imi 

1 i \u ulm tm t J 1 f bi m H \ n I t 1 i i n t ui 1 t u i ! hj! 1 1 ! 
knr ut int ih d u b tb( ( nticUh^ hk Lb diht. f ut t i ncHi i in i (huiin! 
**c.an be used. 

uO Q ntouoi:C} — as an oi^mu toior — an i/o putmnt (an 4/0 lako ind 
insoluble axo pigment.) Folvcvclic tvpe paints containing a disazo 
(.oudni^f^not) pij^mtnta fhelatf i o pigmMitUf lor o<-jmp! ephrb j ln< s uuuf 
pi s mt ntpt. M j 1 1 pH mt 1 I uH p{ 1 I inn - inint mi ! i n'lJn ■)n innit 
Liiti h 1 Ut o -imi [ bi i inn I i") cb 1 i 1 ii 1 t } 

r h<. t n t It t tii t( I } ut u ! { ^ qui int. 1 i 1 ti m m tudu > i/iiK 
pnni It ti I lii ll! li ii f nil i mi Jiu 11 pi -.mr mini km 
MK^KU M fill nil) i ni iniini biuket c in b( u c d \^odUniK 
(I ■Riroi md (.ompaiibi i u-v i<- pici-'t-^blv uspd among theso punts As toi 
in ^dditun nf punt a a tolot mitottal in a lottidinp ink 

I u Ui mO u V ei hL 1 pi c f ft 1 1, d u 1 1 1 i i 1 > \ 1 hi 
moT-e pref e.r-abi v, 

{H -^O lib ul\\ I not m pti u u! ^i j i f ' iH ' 1 ih Ibi u \ til i u 

1 t 1 hn I ! h t 1 i r I i 1 1 \{ u\ n \ \ i \ <( \ I J n t I n ! 

> u 1 t [un :il ) li tmp bl n 1 itt u It no bl i I tnd t It it iv i b! [ Oi 
niL,mu fo\o\ sufh a tni idi su>. b fi<. toppi r uon \.{ i piMiKut bi k k 
1 1) md 1 1 1 tnium ( vidt ^nd nutinf [ii ut (,( I pif^mcnt blick Dnc lU'-td 

m I \ u I 1 i J i 1 i 1} f 1 f uai n1 11 
! 1 ! 1 t! 11 nil ( n1 ! i 

0([t ;>> >MS } )4/9Sl0010n01 10^1091101 If 1 '01 S1>01 >11k ( 1 pi racnl 
01 juj^.t'^ •>! >lbl ( H>1 )jhd )ltbt i 1 piMiKUt ud l_>Mi)d 1 ^^ij^HSl^ 218 2 



a\fmtne!ti 1^ -t „'H ■( j' M-^'.'UB: Uy 152:2i:ri57:l (bi i [ hant < araino 
h]?i*.0 |(> ..id:! iM.'^^xMOi (rf>d t.vidf) idliOolOblOS ff-adnmmt 

red) 112114122 (Quinacrufone 

!ii,i,otil OlJ.l Ihl 1uUH)ihHroi72i7717HL7'Ji8r.iq(U'HJOMJlv),}, t j_ {,u,ffl<>!U 
Molt I [ (ibucLimtnc rake} I iftl92:Ki^?lljt' i. , I jUKmcni i\luo--, 12i,S u ofipt i 
phthaiocyanine b.[ue)and 15:115:215:3 (copper phthalocyanuie 
[ikje' 1617: n66{t6;hlir (\ I. pigmoui grtons 1 i7^^10i7}8and 36pt'-\ two 

menr.iono.:d. 

^O0S2 \^ i'M !hi t'-t^'^l^ ^"5" blacksin this iiu'oiitu.uiil ih proJ m t (^j ilint 
ii t- oiibun h[^(Ms \- bid. k if^ootdmv, inkit cxooLs in a viaii'f rosi.sting 
i>i ppj ■^-^'^'^•^'<^^^i , li,[itMsi ,n iobifiuand rarbon black is iiieKpon.si\ <■> 
while If. IS (-.ixce !. i.onri i n a color tono. 

i^l)U8;J^ In addiiionlhf -ur t u^r of paints (for oxamp ! ecarbon) is prooessed 
by losin etc. ami 1 gjalt paints whosp disti ibution was enablod 
underwaterthe processing pigment which added functionai groupssuch as a 
^uirouc group and a carbo\yl groupto thv surfact' of paiiii.<; (for 
f'Aamp] t'( dj b"n ' -aid \>hoM. rh ^ 1 ? j bin inn v\<] iMnbJtci undoi a ucTetc. ran bo 
u=->vl \ mt M^< .p-^ui 111.. [) m > ' piiti! iiid ibo^-p paints mnv 

[ip made mm the \Ui<a ibiu)., can bt- disLiibiUcd undriwaLcr. 
[0084] As for the aqueous recording liquid of this invent ionit is 
preferred to come to distribute paints In the range whose mean particle 
diameter is 10 nm ■ 200 nra. Mean particle diameter here puts the value 
of 50S of u)luit)p oumulalfvo pcrreni. In order to moasnrp the xaiiie of 
^Oo '>f \'<-t)um( 'umiilair- pcircntihc p<iftic!c-^ ^Incb <it r poifomuic; 
liiui'tii m motion \n uik aie ns.uitaud ci Li-m hi <mwnd the 

method . iMod d\u<ifflic litriit iOvUl<Mns CDi'ppKl ^< -Ut*. u d-1 ujn 
am! ^l ) Ahtt h ( alf nictti p,u M( l.> isam. i.m f u m i hf> \ Jt i.u 100 ( f Uio 
intch J)>>qitonc\ oi hglti) ot tiu hubt t [i.u-kocai if t cd UkIU ! «hj(h 
returns from particles can be used. As a grading analvsis meter usint; 
lUi- svpii-mthe mien- track !4rading analysis motor IPAloO gradn bv 
}ionevv/eli. Inc. can be used. 
o{iS"> 1 1 tt.] t)an{ J^ u^vH a^ p<nntsa water rc^ tMjn,. pj 'pou\ <nu{ 
hchiti tncss will [.ifitnt^ 5^0 ttltnd fur ibou e( t^} di ink <^ t\tpcs {fom 
]uii 1 1 T ( ( Hi iiiK m, dntfin t n /OS otu In ,) ) , it f u c.ui i 1 S 
phonomi'ii>>n ui 1^ onh h-Mcallo! dct^cnb-'d a;^ a - li !k< -thtourJi. ' > an ht 
pro-'onled, Snnc it fiard to ctiter into a recording mcdjum in a 
rpcojdiUK mfdium compaied with a liquid (ompcmoni of jocordinfi ink and 
j>'nn!i)-, ti-Mi Ibo surface (d' n iccrirding racdmrn ^\h<->n t1 i jiiinUd h> in 
nik jot-^ni p'Utils- art noi dissoliins^ Mid iu dt-iittinud in i t\ u) hni.; 
jukihe dtxuu; pjopcrtv can proveni a -Hnkc-thtougb qinckjx, on the 
oificj bandMhoe tb(>ie wi 1 ] [le {ou <>} loots ul pros'oulmM a sti ike 



thi ttuhtlu ih pu i'ii l.ib}hl' ot li'f-ouJst)' ")U ix lud ui not less 

th m 200 Dffi ju 1 |m f u [( tii im« u t vull ht «, omi [ u h-^ f < ndc ti -.an on ou . 

W lit t ntii jtt. u tiMu ij mo^n j^ailule (h,ifflotei u 11) nm ui 

I > t m\)->\ >d vMtIi t ( I httf mean pailule diameter ol p/tinl-N is in a 

miniM n <1 I ^n, . t iciiins^ labiliu max l-n fnlcnnj, 

r0086lAs for paintsit ik preferred to be added by recordin!? ink as 

pigment di^peui ujh hqu id produced b\ di^lnliut lug in at) aqiuou, medium 

with H disppi«5jnt> <teoiit V-- n de;>uablo dispoisin^ agenla pubiu-lx kmvn 

di'-peioinf ai^ent h<- ^ fot jii i^paimf pubi iri\ known pi ijaoni diNpei^Jon 

1n{!i!d ( (uiM lit londlb ( vi in u ,od Th<^ folli^iin? aff monUuut 1 i a 

polvHier dispersing: aceiU;, 

(■lOS? \ }i Ji(p!itiji ^lant fm»lf(uii^b a fiatiu.tl t.\ ^lenii^um ai <jhH 1 OK \(. \n 
t;u{nu( >d u.WIHvti L>unilov, powoj: lOBi \rT^\iI aTabino gaiia 
KllOXp (1jn\(^i t ibh pftUmei ^siifh as qmnoe fieed stai rhaUinic arida 
cai raKcenan'lnimal svsiicm pohmci s^^uch a'=; --^ea»ccd -"\stcm pohmoi s'=;uch av-^ 
a^ars^c l<tt inca •>einaibumii)find coildgenHv microorganj^.m -^xsiom polxmerssuob 
a^ xnitlifu' ^um iwi di ^ f i dnan<i i >mf \t)!!i>^i ^\ ^ k mmc ) i 
f , 1 iii!o ( f th i ,i n.ti ^ th li ^ X tl I 

( ^'l^it)o-^t h\dJ:ox^p)upv'icel lulo cl tiu m ^ ^l>m poUtn. i uoh as 
( aj box^mf ih\ 1 ceUulcK^esodiiim ^ ai bovMnethx 1 stau-bblarch ivYvSlera 
Po1 v!5iei .^>LK-[j a's sodiut« s?taith pho.^pbalC!?odiutn algjnaicin .^oa«ecd sv.stets 
polytuerssuch as alginie acid BUHOPiRlih glycol esterand a pure 
t.otJ'^in.JoT iotjal ^\stempn!saoivhr aoidA pol \melhao} \ 1 te aoid and aonltr 
Tc ] d"-<i'- M loti t u 1 1 0 1. k pol vmc} a ' inO a* > late at i O ! c tsirt f <-)pi bmei \ti 
ao\ii( luJ-a ! 1 u-a^ I ]-i]k\ 1- to p 1 rrk t i t un i. t li. aMd 
r opo i mc i ,i t ^ u i)< ntf. th 3 n I K i j 1 (. c i ( S i ^ ^ l i c nt. j ! > 1 u a; i d~ 
af M ! if a( td ^ ] [ \ < U i < u\m ] m i \ 1 ? ti int t S) j( i O ) t j( t 1 a<. n h 
a( ui cilk^ [ '-foi ( <)p<''i ^ntf } '\ --UKtii a]p[t<j nn{b\lsi teiio <if;<Jt<. <)( id 
r(t]^o| \me} a stvtono alpha-tuethvJsi'vreno acjviu- acid copohmej:-aon 1 ic- 
acid-alkx i-e--tei c(ipnlvmor'\ ^tvrono maioic aeid cope HiDora 
\ juvluapbtln [mk ffkJi h ao j d ccpoi mhu \ oirl ttttth othxl u\<- 
copolymtii ttt I kt!.att^ fato aod \ tfh k }' hfneij inJ 

u t !.at4 «^ Et I m \]< i\ ^p-ihmej \ \ iu\ ! i « t Ut < i -itoin td i < p htiit t <i 
^ jtu ! I . nt( I. tv ] ic I. id ttpnj mex i it ) ti . d I flu 
lopol m i \i is i«eioial'l\ [ au a^eiafii niolecula votfibl i pK i f t r>d 
and " de^aabli in '^OdO-aOOOOand a pan 5000"3(!0{)0and tbai ft i, 7000 
nOOO es]K>Mail\ pf(foiablv addjtU)tt of \{k addniott of i pohtiiei 

di ^pt, 1 ■> tti)^ i^or)) f att be sained uiti in the lans^c win h Jt itibitti. 
piml ibl itid i ^ tiui mate cihpi tffe t- <>f iln Jtnniiinfi It-. 
tiOsS \ h>\ the quanlitan\i> taiH* of panjl-- and <i dispeisius.; ai,( nt i t 
js pjeietal>U doMtable to iho paii)('~ 1 0 Ob to i t unos a^ mati\ woigfil 



K-tut'f and i\ a tlu \ IK (' 12.") to 3 umes a^ manx 'u uHt K-Hu> to lib 
paints 1 more preferabiv. 

utLHi [n thi ■> f I'thi i\ Oil Ihi ]nl \i > ii to tb niiount ti IhtL 
' ALc^i ^<>\uh\o Slit l/toi<iut mod is -iiwIKm tb<m ih-' cw^t vhi^o <i pi [^iiot 
disperKUig agent is usedand whexi it uses for an .ink~jet~recordj.ng 
mplhodthp pit>moui Ink ftbirh htus liip «>ood ^o^'U^ guat mn t haraotoi isuc 
can be obtained easi i v, 

^0090„'\e: an fxatnplf of fho vratoi soinbh^ siut,uM<tni ii^od as- a pigmoul 
dti'ra\ ciii mionu Mnfacc trt [ vo as^-'ntti 1K\ 1 .ilhvl if 
dlk\ l!iaphsl)i[<>!K- all(.na}o\t) .ilkvi pfi(.H>fiOi it i d sjiialUl -.nltateau 
.Ok\l uiifttuK i-ul ■^,\\{}\]h\l olhoi suUrito\tkO ouU(fMtcojn<-jif'<tik\ ) 
estfr suif.it<<ilk ihiti/iMie KulfonatosMkj i djph.^iu! oihrr djKulfon aoid 
ohioridfan <ilk\\ A othei phosphatoAu alkv[ ai v 1 oihrreal sulfatt 
-altdi) alk\i AY\ \ ether tester Milfato vsaltOiorin ^uihmatcalkanc olefin 
-^ulfonaK^a poho\>ethvit'n<^~a!k\ l-"f>thor plinqphaiolhe cond^'usato uf 
p<t! \o\\ » thy ! ent <jik\l cflin 'filhin' o^t^^ ^^itcfiiM 
f af how i^ii.^Mj! foNi! . ift !t< 1 Iph iiU iiM i i .1 c m.m 1 tt t t- td 
sjiUhifihoi lntL\ <iMdnpd <innno c^ci innphthi naloetc aio mtunnnod. 
lO{)911As a cationic surface active agentan alkvlamine salta diaikvi 
amine salts Iky Jam me saUa benzal.kon.iuai saitquarte.rnarv ammoniuai 
sal talk vl. pyridi n uim sa.l t ).!iiidaz;o l. ).niut« sal tsuifon uim sa.l tphosphonium 
saltetc, 3.re mentioned. 

^0t'9i_ \' An N'lnuMi .>xsi m ui) l<tf c-.um i< r iqcnipr ho^\( ih 'leno aikvl 
fthoiPf h<o\voih\ lone <-ilk^ 1 >>lheu«'l^ a oih' [oik cilk^ ! phcm 1 

etheU'(ihox>et}n [one Jx.<i e it fp-'i i Ihs K m ntu « id 
<iffluioPolM..wMh\ [ut( fall- i id.-.ict^ p.hnsit! I n s 1 pi ! 1 !io 
ji; h eol riie p ^ i ^f'lhs 1 ouf f>lhot nl j^hccMd e..t i t ■^-a hi t au ■-ItM uijo^s. 
csiojtjand glyoorol ostorThe pol voxvothvlene other ui sorbuan ostoMho 
]«tlvoxveih\ l.-'f^e ethot of Mtrhitol o^lorFau^ acid alkanol ami dnan amiui-' 
o> ]d^'poh<>^^> lh\ lotK alk\!a!?nnc^ < n ru IjIis k ] d e t*. la j h i tati 
fa) iMd t Ml fp .1\ i \h\]> na i i 1 1 tn f n i )d » M tp"^ '^^ IhxKne 
■>t.T hu ! nt L } id . -^u t ^lk \ 1 ip 1\ U< < \ \di ( 1< J} m. nn .Hi d 

{>0H, \ tn impimhtH Mufut i 1i s a ^ft M mi i ■>] uu dMi^sti o--<iUch 
a, imuh olitiium iHHau).'<t diftitih^'l alk\l laur\l hoiaiik tn ail- I 
i4i\cjno<ilkv i di (<iminooUi\ 1) give meet c. are montiuned, **** addition of 
iho Kiduion of ihe «iUir<ife aorixe as^onf a^ a dispet"'^)»g aj;ent oats !k 
faititJ fiiu tn )!i i ini?c which disinbut^s pun) ^lib]\ an 1 iot ■> not 
m.ik^ofhfj <1U t-^ 1 Wn-^ in\en!i<»n 

poo j \., j^.j dispotbfU}. <iv,ent in the a}t'>^ o-meui ntned U{'<r<ifnt> uikit 
j.s pjeienc-d to ha\t' a caibowi j^iJuitp snil tnnio piofcrabh.. [1 the 



dfqfiiudd di'j-> 1 t It 1 i tills txu <inK imiij \.\n Ih if i 
I I nsKri J lin u c 'Si difig mt hum aJ 1 i pntii itti, \ j U impi 

IK 1 th <fi 1 I |i f^nimi^ tht iiulhft il u-mauiin i n ikf ~ 
I hi ui [i HI [ H juftid iUioit tn in^tidionL ( \"i vui uu ifu;iod]itn 'H; 
are used together with the pajirt.s distributed with the dispersing agent 
which b<-j^ a tvnboK>! s^^ioup p'-pcc lai Is il ^ct in tho f,i<-e ^hae it pi inl<- to 
}«'roidjn{? wwh tho ( umpiiai r oh bij?l\ dcgiec nf 'si/osuch a-> a 

focnj/ii papf'i^ufli (hnni i<u< f ohiiiind and the off<*f t thai 

ihtff^ '^if Im\ tnlt~thi Us h f -^n Ih icqujit 1 siiki it i smiM ^ 
< (.irajMJ ( d i I i ! \h( i( ui f idj il <. \y i di s x j i) i ii((i)>i!iu tl 
t.iili( vOu <H id J/ill(} priiiUs ,tdhoi c lo fi iKdfdfft^ mcdi umthi s hs m 
intcTai tion \\\ib poivxaient mol«l joiimh h as a fall of the pH \alut of 
recording inkand calcium which exists near the recordmt? medium 
suriaceetc. The soiubiiitv ot the dispersing agent itselt falls and it 
i<. prt suraed thai it orietnatt\-> in tho di-^peit-jn!? a>|tnt ii<.eif and painls 
condensing. 

009^ Thf t {( If f >t ith^ hquid hs this in^ttifj n hs Hi m t 
pteieiied loim i\hi ii tho paint"? whirh 'surlaro LuainienL vvas fnnjtd nnt 
and the carboxvl group has corabined are distributins; underwater, in this 
casestnce surface treatment of the paints wa.s carried out and the 
carboxvl. !?roup has iomed togetherwhiie a dispersion stabiiitv irot only 
jmpro'f^hut high do! mil fon print quahls i ■> afqunod h\ tho <.<ittK 

HX'^t <iUf'fi ^, \\ i{o\ UM^lHIi, pf <■ pt, 1 t \ ( 1 h( ! tdjo nK 1 J um 

litoi iMintitv imi)i)\is m u Sun ih i is p ! ibslii itt(.t 
fie it.( a\'M\ I IKtitili i<( f lin nil ! thi t \sn i p pi 1 nc><;d 

pjinlitiLti «}) t th ni I lilt ^J tht 1 j i t iK ti I n i ih in /k r f 
an ml h i ht u1 i\ tpot il ii dots not can hjJt)di^^hu^ in pufoftn >.,ood 
printing easilv bv easv cleaning operation. 

00% \pplir.ition u bai tudo priming bv mvisiblo recording ink and 
E> imttJ piiiun v,h\ h u ^pM idiita Uuoihh ni<>otk\ in lotctil \oai -> i«> 
il } ill In tin 1 Mt I n \\k u->u\\ toljt md paiiii^it dof ^ 
ft t [ I I )plt f) tti i vj tl [ i ibnl )ii tti1i ti(d ab-iOipiion As^aii 

hit h hi tb ( J pt ! tt ill tfth 1) if t 1 i ft] 1 1 I 1 -il t } fa\sot m 
ftiltci i lot \<\ i\) oitiuu f add 'd in Miotditti ink 

00*)/'' \u addtti\i> agoni f onvoniiuaal !\ known btsidefa tlu aliovo miiitionod 
fojoi -iui.i \^ottU)}/ aM^tntaiid a -^uifiiff itfne a^^^oni fan be ^tddod to an 
J }tt5 nj-, ) ifndmg iiquJtf fd ihj> in<onru>ii in tfji t ij^c ttt !it<,h tti 
(ii i 1 I hi-- in\in1i<^ti 1^ n ^t io^l lot ^lt^lp]c i i ttt (imil i ti m t fo 

dd d bv aQuoiHu, uvojdin^ hquid (d th! unf^ntfon \ coniitanu^ phi o 
js watoi aid a iOnIu ofntjl u>h vhit.h ran be it'-ed foi ihi<- itntiition mt an'. 



U) mu! i t \[i f, I i t f <■ 1 1 i t! ihi 1 H fi f nxu tntKJiU 
\ it i t u } i t n i } 1 f u h } i i 1 i ill m i U i n i n\ 1 
T i I I it n t i I m T ii t i in \ in ! hi n I > un i 1 1 tit 
t It 1 III ii ti I m I f n 1 ttiett u i 1 \ I i thi f mn 
! \i 1 it d il I K i po!\m r hnjtjk, i hxdi jihih i lU n t M 
h du}[j>hit P^i t 1 11 tit [p di w iPt ot iho<ii usinoLf pimcuit i rut 
hmftid ( ]■>(<. iiXi loxi„ <tu rmiil ioii i<- fomrdiut ilnU iOO nm i 
more preierabiv desirable about loO nm or Jess preferablv. 

0098 Thf f li in fmiilsion'^ m oit-iin a Tf m p^T 1 1 !e b\ tni u\ 
V t } \ i i 1 !i f ID cm } T 1 1 ■) itim 1 i 1 r in 

ftiti t n tit nrj 1 1 M 100 id ! W t ( 1 i tt t 1 i t iii 

mui 1 n 1 tlf \\\\{) 1 l\l to lit) mtkt wilOsKOlO JOOl i t tvli 
}e ni rmnl it ih Dnmppon fnk md fhftnuii Jnc m4 And RONKOH) 
it'll f-i t\i(t 1 t [i Hsin fmulsion ) Iho Oiimppon fnk md Cb nuciis 
Int m-=ikcS\l-LOn sutcm ituhc ic in traui onthc /! 0\ tOKPORMUA 
nnH)S\fli Vrim SK~^0<) hn n sin tmulsumJlu ^\1!)1 \ ( Hf \Ik M 

IsDlNJin 10 1 H) mil » t it in ^ \t i jn u j thttklnu'fl ? 
ilii It \ 1 1 1 1 i It \ 1 } f i 11 1 1 i 1 ii j f n1 iHiinf 1 
) in (iTiul 1 m lint lb j in u pnnti] I nm 1 ^mc 0 1 
lOviPiPht ot uctidinp nil ]nnd mur> putci'ibiv K to^in miti j in 1 i 
tb( chuittcr thnkcn^d md >ndtns(dcontu->K o mosi'? in m P f dtith 
direction ol. a coloring compoiientand has an effect which promoles fixing 
t i r cotdin„ mittiiU fujthfr Ikpnidins on i kind (I rt in ftniil i<ni 

■)^! t f -Jtmi I nil t :iin nnl t i il tn 1 i t h t the f ( t il 
j^] ]i (. th uH u i I it (. I pt tnl 1 iti It 1 

00 } i In tn i u t t I hn ) i lui i cl iln inv ntioPi f idiu ink 
n litiifni ID ni tii tt^it hi tht pui p "-t t ! f ntullniKmol uu 
evapo.rai'.ion, ak an oxampie of 

ut,Ti m t biiiledjsit h"=}t jdool J ^ov,ac t hmdo (Ui*-i c ban do and 
I In led 11 He II mc iud d^t ind pt U^^acthii ido ^fc 
1 ] K ! LI m tnnc i i i t c f ! I c f x\ io t 51 j1 i n 1 t u mil 

u ) i i I i lit t i u inlo*.r i mdtf u 1 l h t i d 
f 1 f j ill 11 j p 1 I Int i 1 t« m Hi, 11 Ui t I 1 1 n ^ti 1 tpf 
Ih ! t } t 1 i n 1 t t itfiit I it ! ) U t h if t i 

mlui 1 1 ipii i douin?tnd ilul i i lel\ m to i i 
tht del n 111 i tf tht t su>,ii - itdminj, su^^ii ((oi txitupit ui,ir 
il h \ ( vpi fd itb 111 I imui^ iinni {niOlO (ifOll C^n iuut,ti of 
tr t M 1 h t ) f n i um) c iii t 1 nt 0 t iition 

IK ti r tt ill I (Tit i t! iii i t i line it ill li tc ■!< idf l 

uii il! d 1 ptcj n\ u !~Ti<;d(l 1 n ! rred and 
mtluto! i[it)Ut{ It 1 I d 1 a cximjl ttnutt il tbi f u^, ii 



1 J o\ iiug ink an tiUkui U i Ic i\Si\ ht J t t n i 
pr-eierabLv su.i table 0.1 to •■■UJwe.iijht 
<Mtt( xn lu H I t hn^ i iqin i of llii ftntult sm U it u < 1 

mil i lij^K thl I \h <hQp\ii\\r poj\m J { Ic tr )1 u i^huh rn in! 
f\^ J H ttll mcmbiauc oi an utteuoUuiai spicc ubsianct 
thf^mx jilylhtn dir beta I md I) Mriiuunouu md comhifud foiu times 
illiaipba-lLHyuluronicacid combined lour times; it is a polvmer of. ibi. 1.1 
ilKie dtf ff1ecf«!smh as a thK konnn^ >JCt jon-i stahii ioh r i f ta 
di'-pf^t itti \im iMiM icilui! )p( ) m >nind x t i !m ! ninMMt li iTltomnd 
it tdd 1 iil j( 1 I tdit) lt}Uiif\ n sn < h ait f h\ \\\i4po li by 
■iiU md v,i U luj., % J ) 1j t mul t n tluir (itioft \ m not [h ( nut j ( b[(t 
(.ff dilK nni>) and i blol (toioT bleedinf) hetftoni difforrnt <ol(>f'^ m 
improvab l.e. 

iOlOi iln an aqueous .recordms; liquid oi this inventionsod.i.um 
dc h\dn tce^tatt sofhum Iwtt J'"})\ r idi nt tluol l-dvuk iduimvKiiura 
\i ii/oj| |) ntuf)] ) ph< t! 1 dium i m n !) ^ "idc d i ^ pt m Ui n 
f rom-decav" ant ituntra i. a.i?eni. 

010^ \ t ^djitslciif an id\<:)s (.!!(( I fin be id iu ud ir ic ) h^^ 
ink prepared at a va.lue ot a request of pH to ********arbitrarv 
sub.stances cati be used for an aqueou.s reco.rditig liquid of tbi.s .mveirtioti, 
\-, ih< oxamplf annm ^Uf h i-^ dif th inolfituino and tiu rbfiiinl imin<(dtbona}r 
of iikihni mrtil-^^Ufii hvdrnvido of alkali mftaUsiKh lilhuim 
h\dt VI j ■^inim h <h wd Tnd pot ^ mm hxd) uimmoninm h^di MdUhc 
ith 1 I ftiimnnnm h\ if ! 1 t!i Uh < ! \ ph( jhmtum h h )\sd liihium 
rub<na iiufti nhutt tui e ii uiffi ijhnu 1 m nt K tu d \ i 

( lu h t It J ( t )M Ik ( it h ii 111 1 1 li i I) ii iiiim [ li nm 
( \hs\ li (it tmtn I u i i til inm lii 1 1 i I u i j f u k i i md < diutn 
im<.c!ii liothvlf nptnammo poniaacotjc and soduimto\ot sn <^ido m\\ 

< dinm dii otTtoou foi oMmplo 

UlO In It) j{ntoii Fctcuiiut- liquid f tbi muiU] tm id uUUt 

ftufii \\\ itlfi) ij^i lu Kii \m->i)i ft) ■>} } ps! mmninmtm 

h 1)1} nt t 1 i lif 1 1 ] I } I i L) ^ du 1 -sh \ [ imtn ■))) ium nil {\u^\\<\i. 

151 [ 1 I 1 i t it ( p \ '^t i t ( S l!5ipU \ \ 11 1 1 ! f le IJ 1 li -IMO [f i 

ii il iixtti i: i! ( f Jiddt 1 tfcoidiML, to ibt puu^s 
0101 Vfthou^h the aqikdis ttiuuhng iiqiud ot llu'. inutitfon ma[<i <- an 
ifUHOu^ uffidu)}/ liquid f)i( Ubc (Hi 1 djopKt \i<m i dcinied 
dc!ivti\(t isdi^pf <dit Inidt i ^ tbt ink jt t i ((jdm iiKth twin h 
ffiim-- a ffif I pi( uu in I 1 i^ichnt ni{dnim md ti i u cd ttti hi \{ \ 
mt necissii to si^ ibu 1 1 < in I u ed is mmon witin-, mitftnj tttd 
KttJdti sU( h ni tqno it\ pen in ujuo'-it raail-t} ind aqiUt.)Us hall 



{ (, u mi u({irrlino iuk f { } i u piotiir iht. jqiKou t ui)t) h jus'^ i 
Ihi 111 tiricin 1^ Dol limit d \ llu ih ■> m tu h fn i use 

t 1 iuis in} \i ) M I ^ i ucd \ tin \ {k ti u in u t i ink ]tt 
\o< 1 hi (. iiK Hi I \ iu! th« OS ) ! u ( i ?tn aiiu )u U( idin 
l iquidai though i t is dependent on the di.scharginc force of a headi f i s 
pff'foiud Ihrjt thp^ r^u-* gpiu^rdlh 10 oi [f'^<~ mfVi if lafj,ojt thrfu 10 
mPa—-icgujgUaLjoti Miffjcipnt in an mk jt i <-^nnui he poi j of mcdbui ihc 
prohlpra (<{ -in jfn<-igp Hefoc i will or<-in ni m uu i^-vf^ 
f>10t) Hic i )id m th)fj ■>! tin Jtaiiition iu^ ih linun 1 n ip\ 
t. 1 r I nd}ii( \ 5 I fii Mtntl 1 k )t Jjik ml Ji pi J ] k ncnAUd 
mH) thi-^ HKittvU ot)(}j,wifHi thf mtrfictdof |ofmint> i \ \'ime itj i 
recording mediuni is used suitably. 

^Oi07 \ }e<o7din^ modumi use*; a pulp tihex the mam 1n^ledlPl^t- u)d n 
IS preierred that they are 10 s or more of the degrees of size and the 
Hit p(}mpabi!}t\ l~10-> l\en it tt print'i. with an ink ni tetoidmg 
trtPlhod i 1) th id ^ <f n h ^ ntoi-djtji, mfdium u itu t fj t }ut ou ^ 
) ( nt 1 1 n h jit j ] ( i t }ti nr 1 c uf 1 igti 1 1 1 n f i m t u ( j ] 1 m ( i 

U(*l b^ut } hv Ibi ]ii un n the [f<trk. ll <.<suiid <nH [ i Mo^unc 
si I s^ s 1 j^^) ifsi iikHk i j !S[^Sl„2-7t3 ol papei wnb the d<.L,tf^e oi ^\/o 
heicand folltnnn^^ m pOf(K<ifuht\ test mctbud j is>P8U 7-80 <,»} pipu dud 
a paperboard with air perraeabiiity. 

'"0108'' If rho dpgrte ol ^i/o ^mdUor Ihdn H) ^rwordin^ ink pormtatf^ 
to <■) ini fact<i Ml ik< -Ihioufh <■ un <iho ^--b* u nt pijnKibjJii 
m^]]i! th«i "•> sf t iiUL, fnk [om itr h ) f r i) md t tilkc- 

Ihfoikb 1 M <( li} H!ku Uk di, r ol 1 i t"* oi m ! it ! 
salt tj i j 1 innf lu 1 1 1 1 s t di ut^ \ i piit\hii )i) ih( miuui of 

1 )(a! 1 m tt ihin tnfdfdcoit \\\\ \ hinw hi-^h iUu n ih dt v,i t ( of 
si/o <snd au peimoabi I j l\ u^o a torntdjng modjum which is uut^jdo a 
itiintioncd nnge foi a copxinc fflachmo and a pnntci of an 
clitu ph ! i-j tphxjui. > t>.mifK jfiKtunt nf >f-^ \< ti tti^lfuod b\ a photo 
toixlti tiitj^m^ I 1] ) 1 ti(' tl bi((tm<- dttcjKtUi ti 1 jmafJint, 
lui [ u ^ ind ) ( ttt of t n i in lb*. 1 1 f( j < 1 1 i s n o 1 i u p ip i 
■>n] I t tn ttik i r jftii tlhon udk t s mn \ U m i it K tt pi p if ttid 
it bt ( itn ^ iu! Ion ]1 ihe den o ol si/o and tu pom tbtiit u i 
jecoidiui, fflodjuni in a muitioned rangoa tfanfaioi papt i tor 
oh c ti ophotoi>} ipb'' i t (Hi aoM like a icf/uiai paper of a} lofi'^ nou 
( oat Uih i'- ^ pt uit b o ( t f ( '■vf 1 1 {. I pap f i t \ tn^ pi i iii i p ^ t j \u i d 
pi ) } ip 1 ) ! 1 1 1 J 1} t in ] \\i 1 { inv> p ipi t itid i im md ! 1 ■>! f \ In h 

a u <! cLissiiu %ith otln ! jeguj<i! papu s in countition with it i 
josi \ pi oduf lion top can j[^o bt } undarrK n f a U s piodncod with a papt r 



pit i t u I the mnmnLtm h t Itr u^*. d ( ( nimon iKi to t usf <if i 

1 ! h!K m ih \ id 1!k . 

Olin \ i nni n i! f i p'^h f i!> i i 1 i )i ila in uli ni f uii In n( t 
! 1 linn \h\ li ! tKiii iW l)i uililtl u td iut in ink UL ji 
regardless of a kind ot pu.ipand a dispoKal method. Non-wood pu!.p 
kffnff] ivt b inibot><-f fuuodf U ) aud j-<H\{ifd pulp cm a) ~.o b< w-t.iUnd it 
is ^ 1 ^{t lUujng lhi<- as a ^))biO(i thcmu li piHp pfpfoiabh 
t(\n t i 1 i i BKP ^iid \BKP (dn h in^id 1 ik( <-i toiM-i A n^ui^^i 
t tji i 1 i ul 1 1 I kti un -^j/mi; rompcun h i hn mii n ii ind th i p } f- 
nui lUs 5H]1ii]\ 5K(its,3rt u<.<>dft.i p t{ ( J iniiuK J ' li t [ulpil 
Hi t (if i ino p )} f f uv 1 <■ iii\<(.\ out. i (tn (ntjoud mtth:)(i \ i 
j/mf c ompoundthei 0 ai t m t/« \KOsoduim rhio} jdopotassuim hloiidfi 
tvioiK' nwloir <\Ljd n]i i t ({u u t u nar \ itnmonjum s^sluui WMURl 
iKtuin anh\di idcpi tutlnnm 1 CMti ^vMcm i/olPIKl KORlHIOOV^Uutn 
-^taulijcryiamidti tc *\s ^ iorKiiug matt i lalt Unt ale lum { arhonatt laUa 
iiHiiium h \!d( nth tu ih(!»u n< t«<>nt)onrd I Ui Ihf tuiot t a papet 
) inf )( n 1 t)t t ! J ifflpi ! I fixjng at^enta roioidnd olhei papi r 
miknti, utvilni if.fj'it'^ :i) idd( d 
0110 in a tn e »hcir> ucttiding ink nf this irn m i n t us d foj an 
it)k-jct lotordms* d(U<.e as a tcouit ot those p<.o|)t up<. ituic, 
t xarainat ion whnlohoa.! U>dl\41)rii liu disfhui?< quantilx \ (pi) \h t %l)i(h 

Iff ithod nit fiotn a rtnoulnij^ hoad diop r^oid^ by 'sati<~f\iUK 
T u 1 it 1 h n b\ H 1 ^1 ] vm ^^ fo) muH M hi pi n n \ b n i 
f^] It i I 11 u[ u pi) f th I \ f c K "i ml -llif )U hs ui i 1 p( ( ! 
putuu \ i t 1 \ I ) b< inuud^tul 11 !<.uud )Ut Unl i cd pUtUH 
w.i thout a white oni.ission was acquired. 

2 1x10 K s-\ -< OviO F » Iku k\ pulp /ilKi i> u (d i> ilu 
main jns?} dionEsdon^its min viiiuh dtopicl -Rhon torotding m locoiding 
midinm v'hii h ^lo moic than m/o dcgi oo iOS and the an pormtabiliix 

Hi-^ 1 ai j\ ii 1 id is the numbci ct pi u in-, i nniL Icnglhaud a 

unu u in ' !' thiln h) in the r im ol in tnl t pmUo of a 
I T i d Ur t f I i!K ■] n 1 1 i 111 1 < Jtinin., du f < 1 ! u ( < mnnij. 
inn n ^ft> !tui i p ip( 1 } t in J ( J m J :)ti in tun (tin if nmim. 
1 i u 1 1 ii> ol t i -^id til t 1 f Nu I ut In th! ( ist 1 1 i pi lou t d t n « t 
\aku ttliith con\irttd lih numbn n( plai pt i unit ana v) that it 
mii,ht f)frotii( t.quil in t sr inning dittUmi ind i \ftti( A ^( infuiig 
d.i recti on. 

oil! \f jmu! 1 I 1 u<.} MntiUt a whit mu ( ] r \ li ii 1 1 f t li i!i i 

id ii i I niiuli ^.■>'' u uill {otms i pool puttnc in the i tp ibut it 
boft*^ a icluion uiiabU Icr obtaiinn^, hiKfi itnaM cKnsU\Uid right fiand 



okU* of d rdrmuid 4)1 i ft [ ilion ^^iUab] • ]<n pi m i n i u j <> i t. J 

upttMmu M u\tn< ink uiin f It i-- ,\ i olam^n m<il«M m ! i /( d JiK 

ilfM iii^ ! I, ! a I ' llii ■Hit I ftuiing '<--moj-.i > i hat (icUM t'-Hic Ut <t 

ir^j^ult! jnpot oj iO(,uit.hiK ink (t Lht > urcnUut 

TOl 121 When rGcording ink of tins invention is usedperviousness is 

hiK,h nd <^iiut 1 qiuhtx putuio \Mlhnui a hiot is u quii f d tppi J( <-)Uon jn 

ItUi nil J cd f oc 01 dmg pi oc OSS !«; possibk iimh! m i th i u 
! i I i t t r ' Injp rifmpnt Topion ma\ i ip on i t idm 

m hum }t } f Mditu Ik < < mi po i\ \o dt ii ! -^ll h '\ dis hii « um 

1] 1 j ) Ji i \\ 1 ( i ifii mk di I [i- \ vhi [\ n< <■ 5 S 4 f i 1v ( } 
moi ( j coidiUf' int dMpkl^ en i uccjdin., mfdiftm jti umu^jf ju n itxi i 
jpcord method which makp- jt di^peiso and foims a pu lure in i rtHoiduii: 
medmm being 0 \2'^ miHi-econd oi lo«!s fiom a same oi sppudto dfln^tx 
A dot in adjoining physical reiationship is not termed continuous! vand 
It was not fHf^kiug anotht r ink nach tht laigotin nidor \o maintain a 
f ft tun dfflount tJ hi h 1 hfutf tuhhoui-t i((hi 1 ^ il ui tn ini i I 
pj- intei affomp] M t r d 1 di s i 1 1 n n i pc f ! i 

impioMn^ in ict.ni <, i ual ! ! n idc ml itti Kimin-)ki Ihu isii 
I an be said that ~,h-dU nn t ion pnntjn ts nt^U) 1 b i method laUcd 
ftb<4i tailed ntuj I ipa^ pi uilins n r i { u H) pnntjtig ^pt<d Suue 
recording mk of this inv'-ention showed the very hi!?h osmosis 
<.h<)f If lu i tf in thf fnrmtibigh dtfinition prniUng of it b\ j ^in.,!f 
p^ In h nl 1 not f i^c^mpfi he d ittunH 

on \[!h u 1 ih inl-i 1 i< ! Im I \ i n '-^ ni Ih i < t hn 
J iu I 1 t u M nil f h n I Uu 1 oi I nd t ftbi h i ( { mm i i1 1 ili 

I jit ! ) Hit 1 1 jit J ] [ t h j \i f)E i n 1 J 1 n !1 j \M ih t { 1 I 
in m ) ( m}.!n\in<. itnin^iht fotlowtft., i mh (Ik <t f! \ imf 1 f 
( umpo'iiuonand ihis ui\onUnn js not hmilrd it all Oia^vnv I is an 
outline tront view of the mechanism part oi the serial tvpe ink-jet 
recordins; device which carries the mk cartr.ulj?e provided with the 
iO(o}din^ inl< ^^'f't pari ^hich Kcoramodaed the ret oi ding ml* ol \hi^ 
invention. 

(>i!l ih n (hull n ] li f thi ink j t Un^ h \ i hn n tli 

\k i ti 1 i till ^ oi hith itlt — iht mam sujipoi t iutdo t d ind 
tht auwhaiv suppot t unde \od i — abfifc\iattd it ton'.tukts a<io>s 
fiofMouiiih b\ [rwl p[)\ K i] u 1 tl ion^bip ind the < n i i i^c nnn i<- 

[ H HjpiJttJf tht ( inr) UHf di u t t I tn it! ih mjut itr {> f i 

1 1 d in J nviiin <-nppofi tuidt }fn{ \ h tttt t j j i m 1 1 

f pt,<,U\^1 n ) km 1 1> uu 1 (\\) (uUThf foui hf td fi\huh(tit\ 

out tht 1 ( Mtfj^i 1 nioii ol (. iiin>,in ml' and tht black (bO 



!t)Mf speoi)\> h, Hh 1 i'^iu <>! I. u<^n K=;{tlf (no//1i' lac*.'' tli u- iui i < d 
t\tudalint! i <u t irJju 1 thr i 'Ui iok (ailiidt-'f 7 TmTi <uiJ 71' win h > 
the uik ^uppb !<u|jOo (I each ."^loi Tov ^iirplMtiu ink b thr l.,w h^ads 
f' I o->|'f > t ivtL ] ^ Uf» can i^'d in ihi> head upfri i ut u} i i unii 
') li (in>f^ab!( . \nd ilu' <airta},f' unit o i-- oottm'< led vuth Iho iimifu^ 
belt il which ****{ed) between the driving pui iey (drive timing pul.iev) 
9 and the dri ven puJ ley (idler bei t pulley) 1.0 which rotate by the 
lua t,nt)!<i[ - ^ tuning motor Silo is Irving to move ihn cnrriagn 7> Inur 
|[ i !^ to <i w iftnuig direction by rarrving out druo rontioHing of iho 
hon zontal-scannme motor 8. 

^n\^ Ihe subn imes 1,1 .ind II <tfe s i up en \\w hcttotii plate 12 whutt 
couin } thi ■^idt^ h()<ird^^ 1 aiid l^Mitd t.hf> t uiti.stx'Jft t niiloi 15 foi 
■^ondnu' In ) \ft-tioal sranning direction which interfiofts the paper 16 
pel peiidu ulat ! V «'ith a soanning direciion betwppn this suhframo \>\ and 
14 us heldenabiing free rotation. And in order to allocate the vertical- 
-i-ranniug mclor 17 in thv subfraftk' !1 iL->ide and io tran^mii rotation of 
Ihi' \cili><il sc juniiK mul'tf j? to the f ! an^pni } j i i 'lii i(.n«"j' iia'-- 
iltp.en l.'li^tdt 1he<iv]-af totati^i <>\ 1 he . , i t u ! I ii ft i tu> ni 1 oi 
iTanti ihi ^./ar 19 lixod lo aii axi.s <■ t lin 1 1 nntjporial ion roUoi- 13 
tietween the side board 1 and the subframe i2the reiiability aiaintenance 
recovery mechanism (henceforth a "subsystem") 21 of the head 6 is 
arranged. The .subsystem 21 holds the four capping means 22 which cap a 
iegurj,itat ion ^;id( of each head 6 ftiiii tht holder 23and holds lhi<^ 
hold* f iMokahlo b\ iho link member 21Becau.sr the (Mjnasie uuU a 
ront<i I thi . n< js^nHMti i Je pjovldorl in llu h Odf t J"'> in mex-mont cd' 
a ^H- tiuuii in>iu<>n cl liie caiiiage unit ■'), Because tht [i<ii Jei 2" 
( <ii I u . m i 1 t se j( >idit)t,' in meviment ul ihr oal I lat < unit > ip 

iht i os^ut. If-^i ■f-^'^i' •~^'5d<-^ ^a ol the .ink jet fiead b b) the c<Ji»pinj nuate 
and t ie tarnage unit 5 mo\ps to iho printing area side. A'^mrding m 
m(A>-»ment of the drnage unit olhe holder I'A carr es out a lift downand 
!t I- Itotii. l<u till -appnu iiK^an 2.2 to -->j)<ijale \\<>m tht 1 1 trurg i tat ion 
side 6a of the ink iet head 6, 

!t!ilb!!t connects wiih the snetion pump 27 v.ta the sncnon tube 
_*b ( H j^th.m rh( i}ipfnt> n>Mn, LJ l'^}^tl-^ ,) i i in -^p u t < leh.e-e 
moui[tatil i ■; opi n toi j ice pa'^>a!4e to iht' almo^phete \]<t <ia a Lrne'-iihei o 
reietM' tube tnd an atmosphtre ii' lease vaUt, ffic «5Uction pump 27 i«5 
di^^x^hai i/ed to a \sa^-lt fluid dopoi vfhfoh doe<-^ not iiki^traie at tt acieti 
fta^le hu 1 ij li iff) !n!)e etc <\ f ibei ff^mpotuni uhii.! ^a tie.-, nut 
\Mptft4 u ih^ iti>ujt't1 itH.i -idt 6a of the ink ]pr head 6 to the side of 
il)> hoidu iiile aiunheb lo the bj<ide aim 2^) the vvip<*!- blade 28 which is 
■< wiping m(\ n<. whitfi consi.st'^ ol eL'-tic membei [i as a foamed member 



u ftiobu tul 1 [5 iii^ to ftwkf Ihj > hlruio vtl m 2^) utt k bs uttdUon <,>{ d 

fn h npp^it i pt <>t<jlh UHk<il)io and jntucd 1)^ ^ d)i\inii mc <ms 
which is not illustrated. 
Oil" Uth« ink ^Miiis 7 I < q ] at5< fi \vi ih f oituii to ! s 
nui (MM 11 i can aiHi'M} t pei t'n ^i^*^" ^ n 'if <iiJ ink ». u u \<i *. 
bctoio loading ifcordjiiq pquipmonl uith d} avi. i i\; J^find du^M '> viic the 
ri0it sectional v.iews of mi ink cartridge. 
01 iS Tho ink oarUidgo 7 ar conimodatos the int c^i 1 lu 1 P ^^luh m<i 1 
nik of <■! iirrfssiSt ^ roloi ah^oib in the CATlnd!:>t 1^1 U li -i n m 
( i I MS -i (i fn 1 up Of -^-^^t )tid ihc (<Tiitnd-^o !> b !i iuim tin t p~ 
(.(. ] >ni! < 11 n\ 1} it ifit upp< i p^tt m upptn ojuiiiu of \\( i i li 
"htff It ha-> a I u < p nio^Jdi t >afn}flfH oit^isi^ of <j }f><-fi) nnid utitic 
Iho luk ibsoTbot ( ( hM E> of poious bodjo^iMU'h as a uuthiiif ioim 
objcftdnd aftof t ^mpt f <■ uii* and msoiun^ nuo the caTlnd^« 1 ( liit 
IS making ink absorb, ihe ink ieed opening 45 ior suppiving ink to the 
jccorduic; ht\Ki b foinu'd in cd'^o U }Mr<. bcudarip osm<. ocm^i la ! 1 ' 
(>{ (<jiiit.]^ ! dv lUul tht fa! ? jou i iiiuhtd ni Ihi mk 
f.) i puma !> nut ! [• m f}t. jim fh t( 1 ) ( m^uth 3 i t t m <1 jp 
ihf top-cu'fj: compunoiU il lo iht fniUid|.p bodx Hin (ht sinto Ulnio 
char^eboth as it the ink feed opening 45 is taken up At and the time of 
cartrid!?e band.iing at the time of charge and transportattonetc. Or in 
order to prevent tnternal. mk from the compression set of the case 43 
b( mg (fill jod nut h\ a prts ■>urp oonfcrning bro^d ■iidp Htrafhrnont v,<i\\ 
h\ ih inno 1. j i -.aium jnc uid b( mc }o\(<iir Ijt h<i -^tujP!' 1 m 
the cap member os). 

01{'-r\^ <hmi \u 1 ^ 1 )t - ^^^U) p<, U!k jIh 1 n\ u k ib tllrn Ulc 
seal ffli mbf'j 'i') m ) thm 1<K") ml m (u 1h( up ''"^t^ < mpoi) ui i I nsd is 
car t \ jU{/ out Th( ■-fal ol iht 1 t{n()'-piu t e t f U a-^e mout h 17 \\u <j 1 
m«'mboi 55 also makn^ t%o of mote slots 18 lotmod m thai rj j runiforonro 
with the aimn<>pheio toioasi> mouth 17 a fi/e vihich can fos out a seal Py 
Till!'- i ihit)^ \fmh -,(>n p>. i mo th t ] i 1 \ (kn I ) Uu ai nt lUc 
ifm --jih io n 1 J « m mh 17 b-* lh<. s( i nx > j "1" m t Ih^n 100 mi m 
1 \ } I ktfiv, fhi ml- a u H-iv^t 7 bs t 1 1 iti . d } } uu 1 il* 
pi ! , UK numl i u ! in liummum iimntttt iiim >vtih n1 
Mi ill! ti ioni I !i hon <k j di ol^id in ink fni thi tlmo pit ! fn 
iho >}jf(» '\ (j(Ji>r to tb^au ng J ) ptoduri'd bttwottj the imo of ink 
) toi dUontho uskab-^oibof l2oud tht coTtndge bods liAif in ink \^ 

tu h n 1 t Mn i) mfmbei 55 bv ^.parr bot%<rti p.ukagmf, mornbf 1 
[ tiU ill ii n i L ^ hoc] U ftiLh a high dov^iec ol vacuumand a 
a(-.iaerati.oc) des;ree at ink improves. 

'^Oi20^\n (xjmpio ol fompo^ltlon of j retold raitndL\* punidid with a 



u J iin )uk (, n put \]t} ! (, cirmniifl ited i!''<ndn) il i\ \ 

ii) m H n H) ] I hi « t t Mi i i ui^ i i c i Inu it i t < ith lUi 
! h( ui -liid (\iihjnt(t 1 1 JVM a t Ihil i>!h u xhtti, unn '0 ! i 
thin t i o I i I t } I tti 1 the liiiKipal put 1 1 mpj i « tin in} ! i h =td 
tHh« ink t ink n \huh t fomfnodtio ici.(rfifn<'> ink uppli d (o iln ink 
jet head band a lid member which seals inside ol. this ink tank 4i, Many 
n)//i{ JM 5 ( a foi, out tht Trf,iirsit ill n of Uu ucff iuK nil (ft 
j im(.d It ill it)! ] 1 hold <T Hocoi ling ink i<- led m i c mm t IJiit 
rh-imbei \U i h j t I t o liin ti<^uri via t.h ink «!uppl\ pii hi I \ n t 
ill! till Mil 1 1 ! 1^ ! ! 1 Hull bi th d ui { t ^tn ll i It ^ 
5 I Ut I n ] n t i! I nil fi !« J i ] lin 1 \ i 11 inpuU d 
tt ill th 1 u d J I I! 1 t p Iff nd)n^ imit i i tukfuu 
uit ihif f ■)! 1 ht id !Tn.df intf tht souTff ")f p( \u i of i din< of Ihtimii 
tjKig^ illed I htdd (I -1 tvpe whKh cm he mT.iniU< tUTf d imxpeu n< 
constitutionaiivwhat is called a thermal svstemand a bubble system. In 
jfttrd ill thxi Mifh i i buhblt md \ tluninl xsifffl'^um i \tttifiht\ 

I 1 ti innl 1 rti lit ! ttii] fl H-in \n }\ i It it u * tint, 
I il Ill f! qu n i il ! i } ii :!iu i i 1 itf hllJt 
iditiit ti 1 hi \ U( J j)}l^ ml il ihi nntt 11)11 j il i hi^hm-i 

II l^3 draniaticaily sui table. 

ui 1 llti i\\U u h tlip ibt^\( sen npt mk-jet ut ;}dinv, d(U<.t %(rf» 
xpiiintdlht HtoidiUj, ink tf thi-^ iu\fnt)f)n < m il t ht ipplifd to tbf 
Hf(}lHK tqmpmtnt wltKh i Ihf -^amc \^ the rfMlutifUtt rbf putuu 

midt tnt ih | ttj ! 1 d up 1 \ ill ^1 ut it n ii ^ild mil the 

in 1 It m 11 n I i h 1 i i tti j thin ih v idlh 

1 1 u J lin tn luim u 1 \ hi h 1 1 I i till 1 i i n h id 
Rf idiij fqujjm ta h i tii t 1 {uipm il ht 1 1 i lh tii} I ixm 1 t it! 
f ml !ti i u ih nn nl\ tlf ulpui pi tfit t { t U j ii i 1 i [ mt i 1 ut 
laxa scanners telephoneetc. 

i0122i UiXAMPLh) Although the embodiment and comparative example of this 
invention are shown beloi^'this invention is not limited to these. Ihe 
iujniit\ (\) f t It [) in(,rtdifnl t,j\,fn in tin fmh dimcnl a ftfij^ht 

reference. 

01 (! li htn 11 i \H 1 )i ti in m!\ j 1 tii it ! th j M ^ it 

III I !iii lilO { liiliuitihdt M ie ( Utii n 1 1 iu tto tiuHiitu hi 
Ik t I I ) t Khi Ihtni i 1 1 1 it ud lu th tfi mtml i u f f i Ut f o{ 0 I 

mi itwui f i f} i^t poif f/ ill! th ink ttimpf itfon I vi i<~ tibt jiu d 
Jjnk n{ tit I K 1 lit ill I ](S I s 1 ht j, I i m mjM i 
f lh j t [ ] ht ip it 1 I it lh 1 t tm th\l 1 lud 

put nttJicI 1 \t( hi !t! X hin wUti 0 \e! li 
Ktsikit (!i iKimltdimnt 1 ttpt it inu th lolltttu^, tt nst i uk nt i ik 



hnboriinitnt lu unu i 1 fn fiinm h^djcvui md ^ ^ a fo t It th 
it)k fftmpo itt It _ ihit t fi mi^ht bi ^< \ t( 7 ~ 

( ( mp^ J t I it 1 hu i 1 i 11 {t mht ihi li 1 < < 1 s 
\ ! bl )n)} < uti 1 (1 1 fit i „ l"M im Th i I tti i ~}i nl in dj 1 

1 Iti tm i\ 1 i^c-i \ no 0 is^hl kc idui 01„> U xi irnt nt > 
bxcept using the fo! lowing constituent I ike hmbodiment liO^ii of lithiutn 
h dtoxidr '•f^utun uijiuudind il ^as {OU"^idti(d the ink (ompositHin 
.5 SO thai pf[ mifihi be sci r.o eighl. 

hf fn}( lit n K I \)n\ kh tioad 227 i ^ t h! ihs hj IS 
ft luitt !«p^i!nd ]b 110 ^J1-~ti irni ih I 1 Mi ! >~pcnltu( hij ^ 

V u\n 0 I 11 (h^UK \iti.t 0 ^( Kill K Kin {] mh \m(ni }! 

}^£(l)t u-^jtK i-ii f n( 1 n., ( ( 1 t T uc ill h kt fmliodfmiui llO'o oJ hlhuitn 
h\dKiKKit )[unift Hjju*ted<3nd U fon^jdoTfd is thf ink compi-ition 
4 so that pH trtiKht be set to nine. 

Ink mmpo^nutn k i duett bine m^-) K ^ ighi thndKlNco} h 
ftf^i^ln % compound il-'^'^ Ihev an 221~ti iiik tin 1 i tnd jtiitantdiul I 
Wflt^ht % I n f.'^tl jnt,( i itff 0 ~n\»i),hl \ ti uhi 01 " t j mh dimtil '^^ 
f irbon b! I ! i f tt 1 dt n tluUd n ! < ! H mi M I \ ih UN wuis. 
diHio* n~l HHJHi Inimuji \j tei caiisiOi < ut ni\( i Ifuuu M thi 
tblnimd aqun n\ diNpeiMon liquid b\ the I )U :>vMnL, ink toimulaiO^ oi 
lithium hydroxide solution adjusted .so that pii mmht be set to ei!?ht. 
Ihtuit h!r<ifd %i\h d momhifiiie Uiia of 0 8 ffluiomrlej: of a.\ftaqt poJ f 
sizesand the ink cotnpo.si tion 5 was obtained. 

Fi^mu^t il ptisufi I uun 1 1 ( uhonbli i (m -y\ )-n}M(l ij^iuiu of 101 
iim' iisu^hi tuu I mub f Ist i i ii i[Mn)limn) ^ll 

ropoi mci m)-,ljl J !) Inn Un P<' idu ml (.unp men i 
pi^muil dispti i n I t jni i 1 W (tj)f I ■> w ).^[il dt tin! tu 
^ \ col > ^ lv< 1 1 it) 5 T I it.1 i Miipc ttnd U t .--^ ^ iuf u n f 1 (i i 
v\« i^hr \, ttl 0 1 ftoit^ht \) (ttmpound (1-)^ u>mpound (H-i* 0 > \sojgbt 
JJ 1-ti imc iln 1 j nl^nodinl 2 %oi<>hl % J-p\ tiohdono 2 vvcit^ht itm 
o ! m t ^ t i I I Ik ( 12S (hnbudimc nt ft) Kttpl using the Io!loftUi„ 

u nil iWlik InibKim nl nl puf«ftit di prjMon liquid 2 ftd^ producfd 
in -J ill ini fflp 1 i I I H ( \ )s ItiJtud tt )n^ it 

J nl ii ]M i ] Ml 1 i(\\u i ^ ( u i mi bl < ! Ui iti p tt Mt ! ii mi u i 1 iOl 
\m 1 (-uhl 1 Luut Id \ lit imllmnlu if td du Unfuf unU) ih 
fopoj nil J '» ii,lit D lull fxthdoqi watn Rfsidut ijik c om]>usi t|on (i 
in^mtnt di^Hi u tt hquid 2 ? \uijit \> fUnlfue iL,l\(o[ d t ftoij/ht \ 
\ tiii. 1h\ I „ j vi 1 hint. ^ ") ( uhi ( rapundd 1 2> [iiliui of 
llu (i ) \ tthi 1 ( tnp->ntid IP 0 •> vuithl ^ __1 Dtm th\] ! 
P^ in iuoul -jvifjjl „~p ! t hdu!) 2 sM^bt fjutinUHi) til- 1 
tstiJ nohiontt. suj(a(.( jflnt iui nt 0 > weight < ion t •*>( f)<-in>,<. wafit 



K( iti ti ; fhUlituiU ) K <pt u uu tht loMouu <,on tuucnttbt 
pj m I 1 I \ i I fi h mM w pu diu d ] iky Imhodrntni "imd IIh ink 

composition i was ob lamed usinc; it. 

n rn i I ii [ < 1 I ft ] f lui 5 < ! bl it k im « t ' t ! i h im t f 1 
nn i rmiim ) i n lU oi i (i wtjtlii tnjihiin i t it liMti i 
weight % ion exchange water Ihe residue ^nk compositi 
fli<~pn ■jirn iiquid ^ ihc H Mhl 'b pol\*th\iftK s^htol (mnlotulu 
w mhl 200 U I ..fshi iompufii Q the J-> -^iuiun I t!ie 

0 Oi \ f {/I I mt tn i 0 3 t j4,iH * 'Jl ti jttif ! i md ' 

t (lined] 1 lit ! !u ! um i< i! lik ! i i t t i ni siuii c ") ti^c 
5 111 i islit in Its 3! ! \ t i hi [01 >(n tiiTl hn n\ 
}^£(l)t u-^iD,, ih( toU( in., ( ( 1 t T uc ill h kt f mliodfmi ui >lh< pij-tn nt 
dj f !•<• f w iiqmd 1 was piodurrd md iljp ink romposuion S oiituntd 
using it. 

3 weight % ot pigment dispersion copoiyaier [ iiciuid 4C. 1. pigment vellow 

(mean partirU' du^meii'r of U7 nm) io ftemhi % <.Jvmu' acrvlaU* 
mf'th (i\li Kit fhMh n lamino saH " iuu (\<})<jii„' Pf^idut luk 

f fmip Hi ii N I I m Hi di p tMon 1 jqind I > > > u i^hf x 1. 1 tin \ " 
Wi'UhL \i }uUn](U. siukl 10 weight hi eompmnd {l~2) 23% s<ilnlion ul 
the 0.'-5 weis;ht % compound {lZ~i) 0.5 weis;ht % 224~triraethvi 13- 
pentanedioi 3 weight 5ii 2~pvrro.i idone 2 weight % ton exchange water A 
residuetOhUl (IrMiodiment 9) Except using the following constituent like 
tmbodmenr 5i{k> pigment dispersion liquid 5 %<-is pjodueed rind Uk> inV 
composition 9 was obiamed usins; it. 

imm^ilm <.<indcnsjte >\ n^ht i lU ^ Uisi> Vcii i o} ci pisimnt 

(h poi ^if'H liquid ! pmnitni \<'i!ov 71 Smt potkli diintttu 

nm 1> VM tj-ht \> i)i})hthctUn uJfuualc \ii -^i liii i tik •'mpn^ t ii'ni pt|/nK nl 

dt<-p<,i>u>H liquid 5 the M ''> ftei{.dit \ pot'^flhslcne (m^locuiaj- 

\\«'i^hr 200), 10 ftoit^ht \) rttmpound (1-7) The\ nte Jil-t t imeihv 1 Lmd 3- 

pintnnodidl ^oighl ^ ion r«\chango viator 0. O^soight \, 

Ke^idiK t'i ^J] U nibcidimi ill lu'S ! v( opt u in« t[jc* to! lotting consU luent 1 ik«^ 

Imb dint '^Hi pKm tn 1j poMOf) lif{uid 6 w<-is pjodueed ,ind die inl< 

composition 10 was obiamed us.tne it. 

J'j^mt it} <ij pt 1 l.;".'...]j.n^'J..j....b i- 1 })ii,m(Ui !<d uiit m politic iiimtf<) 

[ i.-U hm> lo i\ Khl '■o suiont unLUi niolliau'hc u id djr>(.}idn liinitK 
-^-fflt (opniymer 3 \Heighi % ton e-nrhango ttater Rrsidut ink rornpo >t 1 inn 10 
ingmont diHHJ^ion liquid 6 V 3 \^e1^^ht % glsoeiui t Afij;ht 'o eih'ltne 

o] 10 f ffmpnuiil n r* ''")"o -.oluiion (J ihs o ) i..ht 

rfim})->utid 1 1 1 > {; "> J v,bi < J^l uimttb^l 1 > p ni ui^tiit t J! \ M.,h! 
p\jtiii!don^ ^ wcf^hl - !0!j ) x< h^in^i, \\atc\ KfMdueOH', (} ml tod i men I U 

1 x( i>pt UnIul' the tuUmvins; t (>tisi ituuit hke fmiiodimcni Ithe pigment 



01 ])< s Kt) hqnia 7 \i pj ottuf od <5ntt lh<. ink fontpo j u<in U w^i- obUiuif'd 

ivsinu. I t. 

l<-iim< hn ■(■inclui^it ' \ t ht 'b loft o\i han^c 5.\< i t --if < p^m ni 
lif pi f -.1 n jiquil 7l ! }n ;Roi)i tod 57 1 Urn «) i utni him tu of ilo 
mi) Id woighi % naphthalene sullnn?tlc Kt'Mduo ink corntmst 1 ion 11 
pigmetrt-dispGrsion liquid 7 Ihe 33.3 weight % polvethyiene gJvcol 
(molecular v^'oight 200;, .10 weight % compound (i -8) 0.05 weight 2 - 
m.'lhvI-13-hoxindi(il 1 %ei^ht )(! !meih> 1 13-pcnl.ifii J t \ 1 'i-^i^hi % 

2 pvnolidftfie 2 wojc^ht '\s ion exchaut^e w<3tof HesiduoiOl 1 <lm! -niimcni 12) 
f \( pt u njk; the folios ing const ituonti ikc [^mbodimtnl uht }iijj:mctu 

<li ^^< j !oi) Uquid 8 Wd<. pruduced and tht }nk compoMUon 12 was obtained 
using It. 

djdmotpr of 123 nm) 15 weight -.tucn, ,uMt<iU' nKMwrvho arid 
djethanolamine salt copolvmer 3 weight % ion exchange water Residue ink 
^<:M>fi^lV!<:>n 12 P^i^^it nt~-th<.pc r>.->Hin hqunt 8 ^3. 3 weight giycorii) \ 3 
\u>Mht \~ pt,f!t ju dto) r \i Kh! ( oinp uiid (I 1) 2"'o -,uhUion of the 
0 '> M It! < fu} lilt! < \ 1 \ t tm. Ihv] 13 ppntanodiol 5 

Wi'ii^hL \i J-)ivnoii 1' fH J islu I 1 n <.^(hat^^o vuiin ^ 
icsidue^OlSrt] 0 mlx'dimf^nt i fxccpi u \iyx to] ! .^Mng cttnslitueniHke 
EmbtKliment 5ihc pii^nuul di^HJ^'ion hquui ^ wd^ puuluccd <\nd ihc ink 
composition 13 was obtained using it. 

loimalin oondpn^^Te 3 weight % mn oxrhange water o! a pigfnetii 

tli -^pt i ^ ■toi') ] unu i { p!m{ta blue (mf^^n puli<I( dnnsott) n{ J 58 
nm) 13 \\ou^hl < uiphlliil u > ull tints R idue ink lumptMlton H 
pKmot)t~di pe? i n Ikiui 1 '-J itu > Mtlii ; pc t thxluK- J\k >! 
(iinlouj[<u \0Kf)l 200> l\\ 1(! A } ht x t ( nip* ui)d H P 0>\wj^[u 
221 tiimfiUO i3t»nnn(diol 1 lu i^iu o uuthxhti ^j.t A niMiobuL^ 
( ihoj 2 \\<'Jt,dit \) urn oxohant^e %atof A t Obuhjo 1^0136^ (J mbodininnt 11) The 
ink composition M was obtained like hmboditnent I except using the 
fol[in\in^ t onsti t Lk iji Ink < (mi[)o in ,ti II t ar [iox\ !~qroup knot-patteiu 
oaibon biat-k di<-p.i^t(H liquid ^.^ i wft^hi i 06,1 weight of ^o]id 
content mean particle dufmetei; ot 128 nm) 

pjt!h\l fK i r v- ]vhr , ! OH " Mi^iii ..mpntnd Q h 0^ 

oi'^ti \ 1 uuiiethxl H-pt'^nlan 'dfol 2 ^eirbl < s~mcll]^ ! /~p )f 1 i d 
2 weji^fii \ ion evhangt> wattt Ke-^. idue,0i37, (} mbodnntnt 13) iho ink 
fompoiUioii i5 obtained hke Pmboditnent 1 except u^iug tht folloviing 

constitueni, 

hik i <m{ 1 1 t in l" < H ho^ 1 i.;ioiJp knot p<jiietii taihon black dt i i n 
iiv{uui >3 v-> weipju * UO 1 \%iMghl « of solid tontcul mean p<i!tul( 
diameter ol: 128 nm) 



llib^ lone J\>< 1 uht \. ( <wouiKi O-P" i voiotn ^2\-u im ih\] r~ 

p<-nlait iitt] ' A tin})! \ nn ! ! i " pxiHihdutu 2 woi^ll < ion , h int^i 
"it^i K-^ idu^ ol S Utiib linot 1 Vhv ink Cutup'-MLiuU U v -i > Mbt-iHiod 

lito [ tnhi <iin oui 1 <> u sn iho foii'<\\ing cou^t i tut id Inl 

t otiiixis 1 1 !on id Mihonii ~^f^■)Uj1 ktnit-pai Iff n catltin bhivk <h >po> ^^ n 
liquid 33 weight % (IS we.i/?ht % of sol id content mean particJe diameter 
of 1.32 nm) 

\ 1.i~penl<inofi)o] 5 -scigbi \ met In 1 " p\ t f <- i ! dont- 2 «'Oi^hi % oompdund 
(I b) Thf'V are 22\ Itimeiinl i'«id 3 )iont<)n«Mif<-<I I wcfi^ht % ion exchaogt 
\v<tl i hciilii \ ! > iduf 0 1 >}_ U nii'u.i imotii ('< > Hiv ink ccim}>i - i Mott 17 
w s thin id liko Inb(dirrKt)t 1 ou^pi n-nm liie folUAuim i uii nJue i 
ink fimpOv^i i. ion {7 >->uUonic- {/joftp himi p^troni rf-ubou UIacI di'-prK->jojj 
liquid 3") weight k (IB weight °& of solid eontout mean partjoic dinnsiler 
of 132 nm) 

\ IB-pcntanedutl n weight % N~mcths j~*J-]iM to] id' n'^ J vvi-i^ht % cot«p<U3nd 
(\ 1) They are 224~lrimt'ihy I laud 3 peuhmedfol t "> 'Knirht \ fon 

fh^u^< Aatoi Uvfichi V <\ t o - 1 du»>i 01 10 j (1 mbnd i m< id 1^^ [ ept Uhinq 
ill h U(.\iiu n n-^ n t ik nt 1 tk Imh.himnt oiiie pi i>m, nt t tiqmd 

iO viT3 piuituod <ju 1 the ink < <-)nipusU i<^n i8 «n- obiamed u^tnt, il. 
Hyraent dispMsjou hqujd 10 caibon hl,'iek un<^an particle diametei ttf 53 
nm). lo weKbi 'o oi\fone auvlnte mcihaervl u acid dicthanoi<4mine 
copoiymer 3 weight % ion exchange water Residue ink compos tt ion 18 
pigmrnl dihprrMon liqind iO 3 weight \ of 33.3 lAt ighl % polvothvlene 
tmnhnilni >u uht '^OO) fth\Uu« ^^ho^.l '.0 tqht i compoiind 
U a' ih' n> Vi-ttim lir I I iti I pud mi'didl Sv^i'^ld mn luntxc 
\ itu fi Oh I Id K< ill! fOl Ul U mb(, dim nt I'i) u i!u tbt 

j<iM Mi ! M ! t M i j[ hi! iim id -"th ]i) nn tjl h pt i i ii 1 iquid 1 i 
\K i*- pi odu <i ifjd ih ifik ( mp ) iiiftn M> \\<i^ obtain d u->Uj^ U 
Piqmen} dispeision hquid U <.a)bon black (mem paHule diameto) ol i% 
pnO 1") \\i ik'ht % sutene an^'Ule mr«lhaer\iir acid dieihaiHtLinune >aU 
1 1 [IK I ^ intofhanif, vi Uf ( i 1 ■> ^ ' i. i hi (1 it idue itik 

m} 1 1 i i) t^) pi^m t)i it p I 1 n 1 1 iiii 1 H } t id dt [ s'-t it-id % \ 
m,il I rM t IH t) f A i^ht I mp>und (1 ' llu lu f 
liitndh ! i id pud 1, ii ] \ Kbf Mn inn^ w U i bu i id 
ko ittu Oil l<huh)d!mtid JO* t \t pi u inu ibt U lioiuiti )n Lilu i i f ] kt 
i fflbodinu>nt Itt adjusted m bodium hvdruxide dnd wa'. tonsidettd as tht 
.liik composition 20 so thai pll might be soi: to eight. 

Jjnk <unt iltM) '01 [ hi M bl i( k Ibh 1 ( ubt t in 1 j ght % 

fdii luK [ d > t ht mpouii i i it 111 ii( ! tiiitiithv) land "> 
pentaneaiol .1 we(.A"ht ■'^i ton exchan^'o water 0, 3we!.a'ht 

Kcsidue (I mboduncnt 21^ iuept n<^in<> tlii (olknunu t oust i ttu nt i ike 



hnboriinitnt lu \dw i< I fn ^Unm }i\(l)c\ui nid urn kI 1 1 1 t tht 

it)k fftmpo itt It _1 Ui il f !i ffli hr Itf tt 7 "5 

]ul Mmp^jfMu^k 1 .ht.u iH.^ (> vv luhE . ihi ^di b ! S 

w ! >bl "i 1 onirouti 1 [ill (i l"M liin Th i 1 ftxl j-i t at iiu d utl 

Iti '\ t m (\(liinrt >\ no 0 is^hl i kc idui 01 M Uinh^dirnuit -J' 
bxcept using the fo! lowing constituent I ike hmbodiment liO^ii of lithiutn 
[iwiio^idr <-o!ututn uijiuudmd il was {OU"^Hiti(d i<- th( ink < <inipos 1 1 mn 
' ' T th ii niH [ii !h ( i to Oisjhl 

hif < m\<. i}t->nJJ( \ f)ii ii kh ho id 227 ?\M>h! thjotJif.! < H 
fti luitt "o utmjnnnd {,2~")> Ih no JJ1-~ti irnt ihO 1 Mi 1 ^-pcnltut hij J 
vmlIw "o loll < ^(h5t)L.i \ iti.t 0 "Mf Kill ( K\ -^Kiiu (!] r> U mbuduiK iiJ J >^ 
}^£(l)t u-^jt)^ ill ht] [(I 1 n., ( uti^ 1 t T uc ill h kt fmliodfrniiii llO'o oJ hlhuitn 
h\dKiKKit oiun Mt )(J ju* tedisnd U fonsjdoTfd is thf ink compii-ition 
23 so that pH miiiht be s:et to nine. 

ink coaiposition L direct blue 199 3 weidit % th lodigl \'coI 8 
fte^igln % compound Ihc^v an 22 l~ti uik tin 1 1 nid ' jtnlanedjul I 

Wfiqhr ''it mn ^^clid^t,< v un 0 "rt^ if^hl » R ^iduc 01l{> J mlxtrlimt, tj) IV 
f \i ept usiiiL 1 ht foMniii^ lit (liunlliU ! mli nhm nt ^flu jiiLmtti! 
di'^poision hquHi 12 ^-^ pirductd tnd ib( { Mosuuj. ink compn jLJuu 2i 
was obtained using it. 

Pigtnent dispersion Liquid 12 carbon biack uuean part.ic.ic diameter ot .104 
tm). .15 wei.ght % stvrene acrviate methacrylic acid diethanolamme salt, 
(.opolymti ^ wpi^hT V ion txfhrin^e ftrfU-r Kt ^idiw ink fORipo-^jrion 21 

pi ^mt nl-df >p( 1 su il luiuid 1 ' \ r, i v\( icht oduth hu -^!uol h i 
seiobi *t i (.um > ") >\ Kht u i >mp >uud L'-l) 0 > \u i hi . ,,utip nttd 
P 0 > wm^n « d 2'">'-o .lutiot) 221~tijm Un! i-.-p<nt^ni Iml ^ vu uht 
2 psnoliddtu 2 \\fi):,hl « < n li um* v-. jU i of fin 0 1 lU uhl ( u«ip<-HJnd 
(n >i RfMdiu OUT (Imbcdmunt 2".> j^ttpi u h)^ ilu i<.][< itu 
( unM i !uf ni hko Imhodjmonl Ttho pigmont dispoision liquid H ijns 
piidncod md the fttllo^inp; ink compti^mon 2'i <t! taf nod usin? u 
PiytK nl di pu ion liquid 1> f ttbon hluk imi in pnluif oi tm i< t cd lOI 
nmj 1 T u i <• ■>E \ 1 1 Hi n 1 \ 1 tit mt lit ti I \ 1 i (. h ui du ih m< ] miw i] i 
<.opil mf i WMi-ht I I m < i Ij i)iu,i v- n.( i K* idu tn\ [3^'-^,,J,}2,,,',^\.~2 
Pi^mnii di p< 1 1 Mt 1 tqm i i ■> ' \ <ih\\ lu < b > ui..hf « 

\-mt lb I -....-px M ( I I dont > vvi iL,hl \ 1. unpound (2~ >) 2>^ )iuMun (i 

tht (! ^ \uMaht i) compound iH-l) — 0 3 weight % 221 irfmtth 1 P> 
IKntMKdioi * i^c i^lit 'b 2 pytioliddUf 2 Aciji^ht » Jluoijniuou i!k\ I 
' hi inmotiK nifjcf kTj > af,tnr 0 ^ \ufv,bi loii < hm^i. vwiloi 
R, M.iut 01 J^ I tl mb(. iiim n( 2h) i \( ( pi n nii, ihi foHfAift.., t (.ii niuftuhkt 
1 ml dtmtui ~)the pj}.!Hi nt djspu ion liquid U pi lui < d md ihi 
tuUnvin^ luk t ompus 1 1 1 on 2b wa"^ obf iiiud using it 



1) m nt i) { J U! h <'iflxt! hi k} un m p^i U k i} an l \ o\ 

ntfii 1 tm Jit) n! t a i t ii s iK^t i) iphlh 1 n uJt t) a J 

i hi J n \ Ini \ (to Th tO'^idu ifik ( mf Jti i i r i n t 1 
ii J f 1 n ] nui 1 H II ^ \ mht p ! t d [ n 1 1 un 1 il 

1 I I 0(n il 1> K njit X ^ mi-nund t.'~l) J I mmtil 1 1 > t i lu 1 
2 > ) -.t lulion ptuumediol 0 L ttcij?ht ■« J~l {luotinaLujn ilkvl c^Ui 
([ th< 0 Ot (uj^hi f (.omj-cnnd (i J ^ notnonu ■>uf{act rfc u kcdi 0 1 
w \\hl \ \ \ <.\ \ \ u I \ \o line 01 i*-) n mbodimpnt 27) 1 ft u 
iIk foU( u 1 t nt ! hi Imhi hiiHnt :>ih pigranit disp i n [ i 1 1 i 
l" \ \i lu 1 11 1 ih I 11 H in uik (omp sit i on 7 i li tii J u ini, 

\ pi^m nt dis))? t iot) 1 iquid I A I pi^tntnt \fll<-(i i) (nit Jii p )t 1 1 !<■ 
djdmfUi of 117 nm) !> vreii>ht t\ionf -k i vlalp methaf rs h< irid 
djf ih inoUmino *-i!t copohmoi I ^ejghi ion hingo a^tei Tho u^->jduf 
ink composition 27 pigment-dispersion liquid 15. A ,33.3 weight >■& 
vslvtdin ) wt}i,[ii % d}{ iln knt-^Utol H) semhi % c omp< uml (J -v"* 2 >\ 

Inliti ( ihc 0 ' v<.fi,li iumpMuid l> i (' \ i ht 1 linn ilu! 

!^p<nf)n hi! uhf p\n(ltti)nt ^ h! ] i I i \ \ \ \ 
i Mduc Or>Ojamh hffluU Ixtcpi n-^insj ihc loihoiis c ( nsi t tuc ni I ikt. 
Embodiment Sthe pigaient dispersion liquid lb was produced and the 
toUowing ink composition 28 was obtaitied using it. 
i-o.rmal.in condensate 3 weight % ion exchange water ol. a pigmeni 
diKpcrsion liquid IftC. 1. pigmmit yellow 74 (moan particle diamoter ol. % 
m) l" fttisbi il pbfl tl fK 11 1 1 OP H( Rr !du( nil c omp ttion M 
pigment- li pcjsi il ] ! -(Ui 5 k !b 4 \ i^ht ] l\cM 1 iiOt-]\ (I 
Cmikculu vu ubl „U() 10 vu ubl (.unpttpd Hu jk 1~ 

iiimtl) 1 1 m i M' tit di I > \ i hi I uiiinlutRf « if ) OOH<.ti/!il V 
P Mout PlliJUmh hiiHot 29 l^tcpi u-^Jti{/ the loikAUf)., ( miM 1 1 ut jj i h' ko 
[mbodjmotii itho pigmont dispoi'sion hquid 17 was prodmod and the 
tol lowing liik composition 29 was obtained using it. 

)'^y»'^tVt d i p i ion liquid 17( I piMtif^nt ud 122 (mt lii puii [< \im-ior 
ol 120 nmi l> tj-)t < \ ttucatixLiU motfufMht i il kul m I nuuo 
■> i] I p l\fn ) u i i,lu ) J lis h It) ( ^ iti 1 lh( u Kill iilL™™JEOJLJiJliii 

} i m nr h } t Jot] h ]iti j ! t ^ht tit t m \ t i lIu 

olhxUti pI tcl 10 ttoithi ■() cciiii .) „~2^ 2)0 s>!uLi(i) I lh« u > 
\uM^hi *t tompouud (13-1) 0 ") vn ight "o 22}-"ti imt I 13 puitanoduil 2 
\uiaht ''iv 2 p^nolidono 2 \\cis>hr % ion ovdiuKio Ajur 

J M tu 01 ' Ui mb himtit 50 ^^^^pl n Jui.' ilu lol 1 m liig rou"^ n tuuji like 
1 till iifucnt tin }t 111 nt (h^piM ic n 1 iquici l^ i pi intidand the 
following ink composition was obtained using ii. 
luKiiahn (undoii'-fitc ^ wiis,,bt ion tvhansst watti uf a pi|:,nn ni 



d) p J lu) h|"i<-^ iSf f \i nvnt ud >7 i v« in U k d} m\ I f <, { til 
ntfii i « i^bl nnbUul fit ulfcntU Kc^idu i nk ^ ^ mi 1 1 j ti i\ 
pj muit-li p !M n 1 iqin I \h( > I APi^hl ! ^ih 1 n 1 1 
til! ! Li[ ! M [u SO u iilit ((miiiund ^ i ht 

iiimtiii ! 1 ~t tuifudi 1 1 vvtiihi ■« J-}irjohdti Z n^lu hu 
<'\(.hdt!i,c Residue OllJ (I mbtKiimont M) ixitpi M^iuq the foiluvMn<^ 

f oH'-t j Uinil hk{ I ml)fHi)mcui Tt ho pigment dispei^ion hqiud 19 «<^t 
pjnHuccd <inH the l< M^t hik ink compn<-!Lion ?1 %<3s ohf^incd u^mq il 
Pument di-^ppi ini h)ui(3 ]'■)( ] pumenf hluf ^ (mmrt pirlulo 
ditmoict I 12 nm* t) \uishi I i '•nc ^ f Htc m tin t\1i i id 
ii Uwn ] inuK jIs p hm r it } 1 i j u f h 5n \ jUi 11 t j In 
ink fmpo^i i. u H ■'i p mhk nt di }Ki-,joii hquid 19 ■> ijii U imu 
") wcij-ht V i> ppntdnodiol %fi^ht \ fompound (2 ^' - luf i n oi th 

0 J \\f i^ht \s rompound (H 1) 0 'S weight \ 221 InnKfh 1 1 p ni imdjol i 
weif^ht % 2-pvrro 1.1. done 2 weis;ht % ion exchans;e water 

Re'^fdut OI~)ll mbnditnt nt ^2^ Ut^pt uaug tho {(iUowhk rnn^J f tui nt ! ikt 
f mbf inn m Itht piyrtuit (hi i in hquici 20 t pj diu t d tnd lh( 

1 1 i n 1 n t nk mp< 1 1 j t _ 1 i i ! n tJ u tit 1 1 

[(jnnljn (iik^-^u i n r \(.banf. utLoi <1 t pigm lU 

dispcisKi! h lujd J0( j piL,ffiont binn lb (mcnn paiin le diamctci ot US 
nm) 15 w&.mhi m napbthaJ ene .su.i fonate Residue ink composi tion 32 
pi.graCT}t-disper.s.ion liqu.id 20 Ihe 33.3 weight % pol.vet.hy.lene .glycol 
(molffuln wfighr 200) iho H) iseigbi S torapound (2 1) 0 O'^ »f ight \ 
^21-uumLh 1 H-pcni n ho] I x-^nbi tncih 1 fu 1 1 f 1 non but I 
fthti „ seit-hi \m Itm < \ u i \ i Hue oi 1 Uml hm n! ■>'^ ihe 
folic ml ( mp ) iti i) i biMu 1 hit. Smi dim ui 1 n '! in-, 
the fol.h-w.uisj consti tuent. 

Ink n\\ tit f) >> ubo\ [ ..toui kii >1 p Ji t( t n ( ii b n H k k It } t i n 
hqind M i wighi t Ub 3 'Rojghi of solid loniont mo^n paHxio 
diamete.r ot 128 nm) 

\ ti ih I t) [ tcl 1) «t ulii " i nn \ ifht mpound t2~7) 0 8 
Ml u HI! tit 1 1 ■* pt iii tni.dj( ^ » J 1 I \ me lb ! ^ p iff ! idoiif 

i ht i u b )i «Uti \ It iidiK [01">bj n mbodimoU t\} Tiu 
1 ][ in mi mp in n 1 fta* obtauK'd liko Imbodimfut i o\ffpt u-^in{. 
I ho lul I > \no Kin I ! ILU tu 

Ink yymtpnsi 1 1 on ^i (. arbo\\ { -^ruup knot-pftt tetn tarbon bUiok di;>pi'r?ion 
hquid n ^ «ojs^lii 'fl (16 1 vieubi \ of ^()hd ..ODifnl moim partioU 
d.iameter o.t 1.28 nm) 

An ethvlni, xy]\^<.>\ \~ vti^ht ^ ^ urttp und i2 O i v\(it'hl \i L'JiJ tiineih'f 
hH^ontatu diol i uht "» \-moth\ 1 -2~p\ u o1 i l<>n< J \. H>n (;xclkUii4e 

vviti'j \ J ( Mdue[0L>7l (i mboduncMJl il) Ibt fuUnvins^ ink compt.),s i t i on 33 



)i ijt) 1 httf- hfTKUt 1 ot. 1)1 n litf ftllovm c u uiu ni 
i i)[ nt} i t t I u 1 i n J itp I ii I p lit c f n ( n hon lii u 1 i t p t it 

h jiH 1 \ I ht US !s,b! of lid -^nunt mc^n putJ 1 him t } 

1 >~) fitiuai 1 ) vvtiihi ■( \~mt lin fioli U n „ vv x^hl mji uno 

Thc^ iu 2J }~ti jmf ihj ! Laud J~pt n t mod i o i I i ion <. \i inn t 

wdtM iwright V \ re-,jdur 01^8 (.i mbodimf nt Titf foUtmmg ink 
((mposjiin b j ht.^jncJ like fmbndimoni 1 f>X(Cpt usinp- iho folltAing 
constituent, 

ill )tfii_ lit )n ifi sul lonit "Sioup knot-patioin carbon b!^tk th ptiMtn 
li {til 1 \ tsiU ^0 (18 uMi^fii % of solid cuDK-nl mi an pattnU <li imt r 

ol l<iz nmJ 

'\ i> prnt/wodioi 5 ftoifht \ fflrth\i 2 psiiolidone 2 %f n=,ht \s compound 
(.2 2) rhe\ (370 221 }7}fflrth\i i ind I pcuMnedioi 1 S \\cit,ht 'o un 
p\chinL,p watti hcinhi t \ t cMdne[{)L 3^] tt-mbttdimcnt ^7) Ktipi umpp 
ti-K fiUnvin^ c ( n<.ti tuc 1)1 1 ikt Imbndimtnt >ihi piM«<*nt di'~p?^i <^fon liquid 

21 m j) liti d nil the f 11 itjt. ml' ( tnp Hi ti t biniicd it iii 

[ tcim If (t } I I t h lU'd „1 (.^il nhluk (iiKin pii lu h dtinktci (1 ■> 
tmi; Jl V issht ^ -vi\MtH m 1 Ut mcthaculu ac id diothamtlamim salt 

\) 1 niu > wfiUn t ion txthringt %<4iot Htsiduc ink t oaipo-.it it;n ^7 
piManit di^prj-^ion liquid 2i -> vtMsjla ( of H i %tiglil % polvrUnltnt 
^hffl^ (molffiiUi ftfight 200) fthUnif ^hfol Ihc JO^^tJ^bi "i 
(.omixiiiii i-'S) Iho •)! ^ {-inm th 1 1 uH 5 i titUKtii j S \ci/ht ^ ioii 
xchiu*. \ ltd 0 Ohu i in \ ! { lu OKO U(!tii)niM\ xmtpl P Ihc 
ink fnr Uftts ->S ^\ pi (kutd like hnb^dimuu > in t<. id o{ 
li im \h 1 1 md i pwitjntdinj txtrpt tontannns taU"- do>rs n} jon 
exchange water. 

Olbl (t( Bip'^iME UP pximplc 2) The ink <ompo^itjon was prodtuod liko 
fmhodimtni 2'> msundol 221-tnmcihH \md ^~pc^n^~^uo<\\o] c xi opt 
(.ujifiinin til t f 1 ti (\(,hiitt.f « It 1 

{)ib2 ((offipii ai\ \ imi i ) in t id f ^ 1 u im l [)\ 1 1 in 1 
P ui. in ii 1 i i tii 1 fitith t ( thil ) mp uikI (1 ij mmht be 2 

ill n] fl tft' ( ni| ittci \ jt ju( ( 1 Iskc jfflhodmoul Itxcfpi 
u i lit f miful t T in ox*, bins \ uci 

OU>i (( offlpai iii\f txampif 1) instead uJ 221 tiuacthxl H pcnlaiu diol tht 
ink t.otn}(Mtion 11 \i i-^ pifdnttd [ik( E mf)( dimt nr * cvctpt coiit ihuik' 
laU-. d>s f ii ihO n i\\ ul m n<but\l (ihci 

Olbl U(ni}itHi\( mpli ^ in i il 1 „^ I Itrntih ! i } iitindt Itht 
ink compcMli n \^ \ i pu du d Ijk) imbodtm nt 10 )X<ept {(titifnin^ 
tili*^ do (s tf dud)\l(nt ^Ucoi muiuhulvi tiiui 



01*1) H ofiiiMf an > t. t ^amplt- H^i ftu=:tt.';'il c\' 'J2 1 Inmolfivl 13~pouia!uxi)olli\c 

ii)^ i tmipo^j f I -It i:' {itodu(fd ] iVi. ['mbfxhmi'ni HI cvrpt conlaifiing 

Jtlhh" (! (.mpaun n tL ^.impii 7) In^iiMti >\ „'„ I- 1 f mn'thx i i; ~p<>n t .iiu iho] f bo 

V ompo--,! I iou li \\o.> lit oduccd hko Hmf'Ufi fmctti (2 oxoi'in ooniditnfu^ 
tales doses of 22~di ethyl- 13~ propanediol, 

lOIMl (Compar«Livp <>xamp[p S) Tbo ink oompnsitiou 45 was prnduood like 
limbed itnen I 33 except containing tales doses of i to those i.otai. 
fifflOMiitsand 7 heptaiK' diol instead of 22'l~irimethyl 13-ponuuK'dioiand n 

compound (2~5) . 

^UiriH' U\.ft!vir<- \ 1 cxfrnple 9} 1he ink rompu-^ t n on ffi \^<(-- puxlnt od like 
}^nii)(>dimt fit 6 in^^toad (d 2L\ irinuthvi land 3 ppnt;uK>dioj oxoopi 
containing tales: doses of land 8™octanedioL 

[0i6i)J (Tomparal i ve example iO) The ink rompofiilion 47 was piodurod like 
Lmboditnpnt M instead of 224-irifficthy } Innd 3~pcntanedi" [ except 
(ontniuif\j^ Jf^les doso:-> oi 216'"irii8elhyi land T-hcptano dioL 
017(i (l''.nipaMM\p <^\'ifFip[p II' 3nstend of the compound (1 3) the ink 
(■ fimji > > I I ioh pi >dif( cd ii^.^ Pmhodimonl d except contaiuinj;, the 

luMottjng --'Offlpound Ho' t>\^pi,i;hl V 
[0171] 

[Chem.icaj. formula 9] 



io]](.»nn(4 ink It nun] Up t lidnum h is )od( s [uts u ilji) t( d \) thai 
pi! m Kit I i) <L I (, I ht Ihtni t I 1 j tt. u 1 \ nit Ui< mtmliJU i 1 1 iv r ot 
0 1 nu 1 m 1 I J I ii K }' I*. I 5nd ih tnl t ( mp* i f u ii \m uiianud 
Ink .uni tit n b)( 1 dcidbiut A(if,h{ opohcOnini J ((1 ttlOO 

b «oigln s nt rhe 10 vteighi \ folltcRing compounds (lb) a,te i21"rMmcth\ 1 
land 3-pontanodi.oi 1 weisjht % ion exchansje water. Residue 10173] 
iChemicai. tormuJa lOl 



[0174] fComparati ve exanipi e 13) The ink cofiiposi tion 50 was produced like 
Embodiment 5 except containing tales doses of ion exchange water to 
those total amounts instead of the 25% solution of a compound (l-l)a 
compound (1-3) and a compound (13-3). 

[0175] (Comparative example 14) Tbo ink composition 51 was produced like 
Embodiment 5 except containing further taies doses of 2 to those total 
amounts24-tri(«ethyi land 3~pentanediol instead of the 25% solution of a 
compound (1-1) a compound (i-3)and a compound (13~3). 
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m ui i 1 1> lh<^ inK 
\ I nl titling f ui tlif 




1 n I Hi int 



IV en in th< 



1 1 iicd (mf )fi itnt I) I tnd i 



dont U) the fu > I iht lucd utouhng tquipment is tht ifitoc fo! lowing 



I I in, qiiipmoni (51 f t%o moio mt//if>-> and iL bj-'ithos oui b\ 
(!i h 1 f qmntiU pot diop from h no//ioTlK ph^c uii: iuisiu <if 

I I i ~>i 1 I \[n!. i s 1 H ( d t ) ?t > Ci u hi pi} f h 1 n It i the 

"'i Hffliiii j l.t.in.^ I'.'.IPM.".! V"^ Jt t pt !»' I (h' pliu jI ] t\ t th 



lUHjiit tpi prr diop from duh nv/tf md tho pi -King drn^itv ol tht 
di 1 i h/tt IS I iliod to d Ki-ttiii f a}K I tho m iKimum 18 no//i) of 
the ink jet printer recording eciuipment (t) 360dp.i. pitch of the thermal 
-^y^ttm which js 1200dpi u\ iht du\<.t aaif h^nt and the pi u iu^ 
df II n\ ( it f 1 i I hut (UH t 5P H f Hi ]) ill I 
fditt ] il i) i fL jii J! I n Pi i h I ! in uiiiilt ] tm t 1! J in 

[1 pi' pi I pi ill i 1 vnU) p tpi. I — the raivimuffl tn the d ii t. 

L ilf !h L^-iluut n }i uti to the tctoidiiiK equipn^f^nt used tii the ink 
J t t^nnt 1 utput il tht pu o ,\stcmuhH[j I's /JOdpiand oath toljo«uig 
J lera IS described in labl.e i and lable 2, 

it foH'-jdf rfd ^-^ lh( ( Itai^ tiituto rrff^rditip ttif dium of 

c ilii it !Oi-i-c n let i ^ t pictu) iiH pi int it m ni J 1 M^"^ lu ^h 
nil! ( i the 1 s-f i 1 c it t Tii i 111 il I ht\ Ml i t b]oi 

! ^ p\ inf< i ( S i t i tct If j(tj MXi \nih<,tJ i\\ lud td 

(iti I t il i i it i ( f If < 1 ion fp< (.oloi spt(rnit« 

(( \ i jtnc u / du^ tm It tti 1 b\ \ Ki t< > 

S) \imc unn ! ji pu^hos i Iiltoi papoi igain^-t Iho dtsjng fpcoiding 
midiuffl of a pKluro h\ the piof uro of 0 1 kg cm at ihc puium aitcf 
olid i!Tj(W pnntio-, ind jok If p Iran fmuig in i Iiitn t> 'P*" ' ^ 
mi jsuffd ftfifti in \ ip I \i dfitd Atiiiin in I <-e{OtKhO mi i t 

tt 1 \ ) lui Is. \ ~5*)tii {' (fnd Of t!i I iulv. It b< \ 

'III 1 J i I 1 tilt V t 1 mt 1 )h it til ( ( i nf? li 1 il jn ( h ink 
■)! i til inn t Iht sttikt-ili! iii^h t t udin m <\tim nh Uu 
joilttlinn t\pc {n\o\ spicttum luloi imt tf\ dtnMtiKtti <,madc b\ \ Rttt) 
tiiKht f)f ^ft to I 0 (iiiud out \tnn] thwivitidi ftont ih< rta? 
I I 1 i lilt t I f ] ic] pu tun ii i ( i i]K d f 1 tii t!i] 1 i I It to tht 
rear taeeandin the case of the levpi which rannor bp nsf'd tor dniibfp- 
sided priutingcolcirant of x and a soiui picture has not 1 alien out up to 
tht! rear facebut the boundar\ of a soltd picinro and bianK .space 



\ m wliuh IS hOOdpi m thi dfu t t juPtt it be ut b\ di hiij-f 



litluh )tul linit(,li ihe. ( (f ifii ksc! win h ) <in until <, <u \l 

I h I Hint! tM { t [ H r ' f ^txl [) [ uik ^} i < ^ Jm i n t u }< i 
tl.uill - ! i d |>i int in* iniUinu 1 in lii ) ( t rb* I \<.] win h i 
< on lid nt U( it n u i t i i i il I - H< i i f intim < n j I ih 
hound u ot Od ilui t'^ utu 1 hlini s) t is mp)t u h indtlmit*. 
Ill i Li 1 ti Set 1 nbk \ \ ' n !t unlit iU(l<?cd <is 0 

n ^vht 11 ih )iu hi) 1 )um d in t [u ^(tUchiuUtu t < ditig tnt d j utn ni 

i<Kii ink w<i^ --ouip.'H viith a iingo}* lntb<3 } uhlun and a maikini. pen 30 

sotoftd^ Mioi pMnt1n^tbo "^itnafum aftoT a '•<i<^trh «is oh^rn'td 

\ i^n 1 [ j\v li tnL,f n{ iSi pn un • h . i ttch v< i nt todi i x^i c c nsi loiod \ 

ujd 1 In u i i n til i tt HKi ' ^ i <■ < i t<i( ! i, d <-i o 

'>> llf pu UJi f 1 iiii) 1 i itul \^1k n it The tnu von (oiotjo^ \\ho<-t 

iwtUTai (omploKi nt iti 1 <fn bs 0 and viewinf «hen iIjp leooidun^ 

nifdiuffl IS color in^ utui imlv uj inka*; ion^ a«! it obsoTXP-. b\ {) ami 

viewingwhen the recording mediuai is coloring unitormlv in inkeven if it 

nbsom '^<^Kpands <tnd obM'r\*^<? an rff tt r-di'sKcat u n ^.olid putureii «a«^ 

cofisidered as x, 

fj) Set I nt?. I t li t i f I 1 i!< 1 1 i \ ! 11 ! M( d i'u 

f-»0 and sf\0Ji d.a^niui iJ U did iv I \on\n\ <iu i at Itasi S Ljmts 
when the return by one cleaning operation ot a pubiiciv known ink jet 
printer was after that convent ronailv possible and the return was 
poiSS.ib.le at 0 and 2 to 5 times .it was considered as x. 
[0179] Printing evaluat.jon was ca.rried out to the following recording 
medntni utiinit each ink given m <vrecord.ing~medium> embodiment 38 - 
efflbof! ttitottf oi htnbodiment 14, 

) i \(Mox paper R (B s of the degrees of sixe20 s of air 
P rm ti thi ) 
Mmbodimtni 

Thi piodiui nndo h\ \1 Si R\[ 1MP.APBR Utv»n«) ; REFLEX (25 s of the 

i r I. tl \ i. i (I ni f I rmeability) 
Llimbodiment 40) 

h It h I -) I I { miUf , tho NBS facsim.iJ.e-post.ing paper 90K (60 s of the 
i t t (->S s of an permeability) 

(bmbodiment 41) 

i anon (unipan\ make 1' H paptr (21 s of the degrees of sizeS s of air 
]K tmt tbi 1 1 to 
(1 mbndimeni 4z,> 

Hiccii < i f i tin! tS MJS Iaf'<-nnii Ic posting paper 45K (11 s of the 
di,L,tees ol size4o s ol air permeabil 1 1\') 

II nibndiment 43) 



i.^ I!<'n 1)11 ? ipcx C{i, I td. tnut 02 uf Iho degrees of sizeSl s of 

air permeabilitv) 
tiimbod.iment. 44) 

ku.h I i uj m.k< th paper s.-ince ITf -hool type S (22 s of the 
diH u < o\ ol .nj pot mt'<ib i I tu ^ 

(bmbodiment 45) 

\erox Corp. make ;P i'apor (21 s til the doKnts? of .sizel9 s of air 
periTieabili tv) 
(fmhodimont 16) 

! ^ I )}' nnke, iho multi-ace (25 s of the degrees of sizel7 s of air 

Pi UW ft ! 1 } S \ ■> 

ami hm. HE 17^ 

Xeic^ t np mik>, Xft(» 4-4024 paper (32 s of the degrees of siKe2i s of 
Ml p f m<. /!b 1 [ it \ ) 

Punung eViUiUition »ds carried out to the foliowing recording medium 
n'.in^ i<i<-h ink en en }n Embodiment 24. 

(b:tTtbodiraenv. 48) 

\ t<^ t 1) mii-t Xerox paper R (8 s of the degrees of size20 of 

(fcmbodiraent 49) 

\ product made b\ \1 SIRALIMPAPEK Cteu..u«) ; m\M (25 s of the degrees 
of sizei s of air pertueabiMty) 
(!mhodimenr 50) 

s]?^ Runh U-) 1 id make; N8S faesimile-possting paper 90K (60 s of the 
dcp^fi^-^ )t i.i^S s ol air permeability) 

U mb< iim< !U 1 ) 

! ut [) Ktput frnke ,1' B paper (21 s of the degrees of sizoH s of air 
P nm a tlnO 
Mmhodimtni 32 > 

\BS Ricoh ft i td mnko; MJS facsiraile-posting paper 45K (li s of the 

dt. t' ol ^i'ii> f air permeabi 1 i l.y) 
il ml hm* HE S 

i\ 11 n hu V ipox (o 1 td, and ****** (.12 s of the degrees of size21. s of 
ut p i m< lb i i i I \ ) 
tl mbt dimonl oO 

Ruoh Co ltd mdko, paper souree PPC sheet type S (22 s of the degrees 
(d "-i^oH ^ ot (lu ptmeabiJity) 

(1 mbodira HI ■>'>* 

Xi I ^ ' )) inikt .P Piper (24 s of the degrees of sizel9 s of air 

P^ jm< tbi i I n'^ 

Umbndimeni 



V't'lv tnij'. make; mu[li~aco (2n of the degrees of -sizel? s of air 

permeabi Litv) 
tiimbod-iment 57) 

XiMu^ I i p, ffkils. . Xerox I02'i paper (32 s of the degrees of size2i s of 
ait i.-Mm..ib!l3l'.} 
101801 
[Table Ij 



[0181] 
[Table 2] 



[0182] 

[ktfect of the Invent ion] According to this inventionit is based on 
neilhei cciorant nor a fwper t\{K'oxcol in ptrvj.ou<.ms.N ami drvjoc; 
l>j f pel txdu 1 U! i H>M<i( ![t> igutute- lecoiduu Jiijiud b\ win h imagr 
quaijr } lit It If 1 1 iV hi t Ai jfnj ) c»\ ^.i tti(j It]! u li t<eotd?ng 
inkShks. pha^e j>tp<untion iioi. (allied oiUciLho and tit uhfi 
( otiilf^nsai um noi ihii'kening nccur^il i^s siuilnbie foi n'sing for the 
regurgi tation and the record method which makes it disperse and formK a 
picture in a recording medium as droplet from a detailed defivery. And 
the }P(nidJtjj? <>nujptnf>tit posi^jo^sing the reooulnig fluid eni n idge «hifh 
TceumnKiiTfed ih u\ k i iin; ink ^^h^cb is the huh <. h^^i <i( loi i stie 

in ibi- \ 1' miIaIm*. Iiult u 1 i iS 1 htx <i] t\ind nt tatuhus ps ( uu »> 
(hiiKt n iK iifome}'!^ ibKvUul ihl v<!indisi <■ »i bt. pMnuitd 



DESCRIPTION OF DRAWINGS 



I Brief Description of the Draw.i.n«s1 

"J^jwHU i The out line front ^Smaih \\h viniplc of < < mp 1 1 t m J 

fht fn) Ivpe ink jol reeoi dint> do\ i<- < which (ruiu^ the ink f ai 1 1 uige 
<hi(l[ I <. enjfnodales the recoidiut? ink which applied this invent iftn is 

shOftTK 

)>jHiijtj; 4 S'^^"" dppearaut i> pi ri>pef*t i ve vi^'W of lUc nik taftridge U'loie 
load ins? recordmt? equ i.pmf.ini is i^hown, 

f< '! > li.e t uhl ^titio.'ijj . US? ot an ink cai mdge is shovn. 

»< < t 'i.< ijp n< p( * '\ ei ut \ jow < 1 thf i eeoidn ^ unit utitid 
wilh ihe rocordin.^- head is shown. 
[Explanations ol letters or nntneraLsl 



1 nd 2 -}<h homd 

> m<i in iin> i I iiUJtk' rod 

I ■)! i 1 -1^< Ut I I 

f' fio.i i link ki In Ki recording head) 
ha Rci ut ^il-^i 3uu ido 
TjTmTtrftid 7k ink rarti idge 
8 lioM/.onla! t;(\minnt> motor 

11 i inung belt 

12 noTfotn piate (Mibiratne) 

13 and i4 Subframe 

I •> [i fn pui Ut ion ml ler 
1.6 Paper 

17 \ o J- 1 f o?t ! srann i ng mo tor 

1.8 Gear 

19 Gear 

21 ^u}>s\<.tom 

21 ( ippiUK mo -lU-y 

23 Holder 

i i ] in\- m«'nihoi 

25 Engagement part 

26 Suction tube 

27 Suction pump 

28 ftipf r blMdp 

10 Kf 1 1 uUws. mat 
)1 1 Ki u<idt 

!1 ( n f I i iK< I'odx (ink tank) 
42 ink ab St a hot 
\:i ( a50 

II f< f c component 
}> [uk lood tippning 

lb ^. il i jng 

!7 um phu 0 f^haso mouth 
48 Slot 
30 (ap fflofflbor 

55 Seal m™bu {l\\m state seal momber) 



